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CONDCNSEO PYAAZOU WXO^ROPANCNITWU OIWVATIVIS AND PHOCW FO« TMIIH PftfPAftA* 

TION 

The present invention relates to condensed pyrrole 3-oxo.prooanen,tr.ie der.vat.ves. to a process for 
theu preparation and tc pharmaceutical compositions containing them 
The compounds of the invention have the general formula (I) 



to 



»5 




COCH 



/ 



CH 



ID 



» wherein 

X represents: 
a) a 



2S 



-CH- 

i 



oo 



group wherein R 4 is hydrogen. C-*C* alky I or a 



-N 



R' 



33 



40 



4S 



group "hare* each o. R' and R independently ., C-C. alky, or R and R taken togethe «uh the 
n.trogen atom to which they are linked, form a heterocyclic r.nq -h,ch ,s selected from N-pyrroiidinyi. N- 
p.per«.nyl. hexahydroa«p.n.l.yl. ihiomorphol.no. rrorpnoi.no and p.oer.dino and wh.cr- s unsubsWuted or 

"™T^£?ZZ* .3,0, • group, .here, n ;ero , or 2 R. represent, CC, alky,, pyr.dy. 
or phenyl, the phenyl be.ng unsubst.tuted or substituted by one or two subst.tuents ,:*oser> .ndependently 
from halogen, tr.fluoromethyl. C-C. alkyl. C-'-C* aikoxy mtro am.no. formy.am.no and CrC al- 
kanoylam.no: each of Rj and Ri .s independently 

a ) hydrogen, halogen . C-C* alkyl or trifluoromemyi. 

b ) hydroxy. C -C* alkoxy or Ci or C» alkenyioxy 

c ) nitro. ammo, formyiam.no or C.--C< alkanoy'ammc 

d ) d.<C"C* aikyitammo or a 



50 



-CH,N^ 

\ 1 
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«t*f*n R and R are as <Jehn*1 above 

• ) CM 2 OH. OHO. COOH Of C;-0 ifho-ycareonyl. 



-COHHCM-COC*, 



group wherein R* •« hydrogen or C -C. a*yt 
ro aminoaod; 



«nd R c '5 hydrogen, phenyl or me s.de-chain of an 



-NHCOCH-NH 2 



rs 



20 



group, wherein R c is as defined above 
h')a 



0 .OR 
ii 



-CHjP 



OR 



» a .CH,OCO(CH,,COOR or a .NHCO<CH : >„COOR group where, n ,s as defined aoove and R , hydrogen 

°' C "?,f. V CH»N-OR-. group *here.n R • , hydrogen « «^<jj* ^ C , a.Koxycarbony. or a - 
■ ' r U ,«. M u.R', oroun -herein R : is hydrogen. -CH 2 CHjOH. C. or i«, a.io yc» y 



30 



i'» a -CH«N-NH-r' 2 group wherem R is hydrogen. 
(CH,,;^ group where.n p ?, , or 2 and R , * COOH or C-C, a^ycarbony.; 



-CH-N-N-CH-N 



3S 



group wherein fl' and R " are as defined above, or 
m>a 



-N-CH-N 



50 



group wherein R* and R* are as defined above: or 

n) a C 2 -C; alkoxycarbonyl group substituted by a 



group, wherein R' and R are as 
ss or a 



defined above: and Q represents hydrogen, . : arco*v C.-C- aikoxycarbonyl 
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-CON 



5 



10 



'5 



20 



group where.n R. represent, hydros or C-C,, alky, and R. represents C-C: «'«y«. a 



-CH-COOR 
i 

R. 



group where.n R and R c are as def.ned above or a wAy* group -nere.n m ., ,ero or i. A s . C-C 
alkyiene cham and R* »s 

:-,^.^S2L« or sutured by one or two ****** chosen .dependency from 

"T^vTun^^ by one or two "-^'^T^^JK 

h„ M «n CfTc t£ a*y. C-C, aikoiy. am.no. n.tro. .ormy.am.no. C-C, alkanoylam.no. d.(CC« a.ky.h 
mThydroxy cSoh y COOH. C,Cr alko.ycarbonyi. fo,my,o,y. C,C, a.k.noyfo.y and a 



25 



30 



J5 



R* 



group wherein R' and R" are as defined above: 
unsubstituted or substituted by OC* alkyl; 

tautomeric structure, namely the enol. structure of formula (la) 



40 



45 



50 



55 



R 2 




wherein m-K ni formula Hal *hich (an w.th.n the 

X. R.. R, R, and 0 are as compounds o. formula ,, 

scope o« the present .nvent.cn too. are described .n > in* p ^ ^ a(kanoy(amino 

A.haiogen atom .s preferably chior.ne or tluor.ne Tt-e aft*, aiKv y 
groups may be branched or straight cham groups 

A C-C: aikyi group .s preferably a C- -C. aikyi gr-iue D , e »erabiy methyl 

A C.-C. alkyl group -s. eg. methyl, ethyl, o-opy. .'^cocv • 

»3* !)000 S 1 \ 
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•myl Of tert butyl 

A Ci or C« aikenyto*y group .s preferaoiy aiiy!o-y ^mtasnv .t i 

A C-C* aikoxy group «. • g . r^noy. etho-y. propo«y .sopropc.y buto-v or tan buio-y. Piracy 4 •* 

m«tho*y. etho*y or propo*y 

A CvCi cydoaikyl group •$ oreferaDty cydopentyi or cyaoheay 
A CrCi alkanoyiam.no group »$ preferably acotytam.no or prop.ony.am.no 
A CrC* alkanoyioxy group is preferably acetoxy or propionyiowy. 
A C-C; aikoxycaroonyi group is preferably a C-C< aikoxyca.bonyi group. 
alkOMycarbonyl one. A C-C* aikyiene cha.n .s preferaoiy a C -C> aikytene cfc*n 
•(CH:),-. 



m particular a 
. such as a -CH; 



C; or Cj 



'5 



-CH-or 
I 



CH 



3 



-CH- 



C 2 H 5 



Cniir A ai( C..C ( aikyDam.no ,s preferably a d. (C-C. aikyDam.no group, .n particular a dKC- or C: alky.)- 
amino one In a 

-CH-COOR 
i 

R 



25 



30 



35 



40 



group, wherem R .s as defined above and R, is as de.,ned above except ^^Z^SSXZ 
12 To which -fl e and -COOR are .inked may have either the fl or S w, '9"^^^ | h *" 
aminoac-d is specifically the residue obta.ned from an -am.noac.d by remov.ng the am.no ^J*"*™* 
group* together with the .-carbon atom to which they are Hnked. The side-cham of an o-armnoaad as 
defined above .s preferably the side-cham denying from a naturally occurring am.noac.d 

Examples of such am.noacds are alan.ne. vahne. leucine, .soieucne. phenylalan.ne. proline hydra* 
yproSTm. threon,ne. cyste-ne cyst.ne. meth.omne. tryptophan, tyrosine, asparag.ne. g.u.am.ne. 
asoartic ac.d alutamic acid, lysine, arg.n.ne. hist.dme and phenyisenne 

*TSJ£ examples of said cha-ns of me above mentioned am.noacds are -CH, (der.v.ng from alan.ne,. 
-CHjCWCH,), (deriving from leucine) and -CH,.C 4 H, (der.vmg from phenyiaian,ne>. 

Example o« pharmaceutical^ acceptable salts are either those *.m .nocganic bases such as sodium, 
po.ass.um calcium and aiumimum hydroxides, or w.th organic bases such as lysine arg.n.n* N-me, h y,. 
g?u,am.ne tr.ethyiam.ne. tne.hano.am.ne. d.benzy.amine. me.hy.benzyiam.ne. <W^r^>-«n«. 
pperidine N-ethy-pipendine. N.N-d.e.hy.am.noethy.am.ne. N-ethyimorphonne. « ^^'V^ 
d-phenethyiam.ne. N.benzyi.N.N-d.methy.am.ne and the other acceptable organic ^^es. as well as the 
sa5s wtfh inorgan.c acids, e g hydroch.onc. nitnc. hydrobrom.c and suipnunc acds and with organ* aodv 
eTc7c Zc ma,e,c: mai.c fumanc. me.hanesu,phon,c and e.hanesuiphon.c acds Preyed salts cf 
the compounds of formula (I) are the sodium and the potassium sans thereof , rr( , ma K la 

As slated above the present .nvem.on also .ndudes w.mm -ts scope pharmaceutic*,, acceptable 
J^SZi JLn as pro-drugs, o. the compounds of fc^ia . e ™ 
a different formula to formula 1.) above, but which nevertheless u D on admm.s.rat.on ,0 a h, an oemg are 
converted directly or indirectly m yjyo into a compound of formula (l) 

Preferred compounds of thrinTem.on are the comoounds of lo-muia .it. -herein X ,s 

a ) a 



so 



-CH- 

R ' , 



5S 



group wherem fl . is hydrogen. C-O alkyi or a 



930 
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»0 



'6 



group *he«em each of R- and R~ .ndapandentty .. C or C: alky, or R" «^*»" ^Z^X- 
I trogan atom ,o wh.ch .hay are -inked, .orm a heterocyclic, nng which ^^fl?™* 
p .pe?a*ny.. rnorpnohno and p.per,dino and which ,s unsubst.tuted cr subsMuted * m f ^" b 7°£^ 
a -S<0)„- group. where.n n ,s as defined above: R- represents unsubstituted pyndy . or phanyl "?%«™" 
or Sauted by 'one or two subst,.uen«s chosen .ndependenHy from h..ogan. tnf.uorom«hy.. CC. aft* 
C -C* alkoxy. nitro. ammo and C2-C« aikanoylamino: 

R - an< . ? ; COOH CHO. CH:OH. Cft . C,C- a.koxycarbony,. n,„o. -no. C 

C. alky i. C -Ci alkoxy or a 



I I I 



-ch n:T w 



2C 



group wherein R" and R ,v are as defined above; 
b*)a 

•CCNHCH-CCCR^ 

25 A- 

group wherein R* is hydrogen or a.ky. and R, is hydrogen, pheny. or the s.de<ha.n of ano-amino- 

acid as defined above: 
30 c ' ) a 



35 



40 



oroup. wherein R c is as defined above: H««n«*i 

d') a .CHjOCO'CH^COOR,, or a .NMCO(CH,)„COOR,group. whera.n n and R, ara as daf.ned 

e' ) a -CH«N-OR. group, wherein R. * hydrogen or a -CH : COOH group: 
f')a 



SO 



group wherein R" and R' v are as defined above. 

g' ) a C2-O aikoxycarbonyi group substituted by a 



group. where,n R" and R' w are a, def.ned above; Q represents hydrogen C-C, aikoxycarbony. or a 
« -CONR .R » group where.n R , <s hydrogen or C -C 4 aikyi and R „ >s C-C* aikyl. a 

90001159 
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CH-COO* 



'» * n r c aikvi and R, <s as .lofned above, or a-<A )rr , -R • group therein m 

group wherein R fl is hydrogen or C -c« ai*yi ana n, 3 « 

independently from halogen. CFi. C-C. a»yi. «>'"° v 
hydwy. formylOKy. Cj-C* alkanoyio«y and a 



10 



-CH,N 



20 



group wherein R" and R' v are as defined above. 

s £££££ s*. — — «— »■ « ~ — • ".— — - 

sulphur or a 

-CH- 

l 



30 



group 

wherein R 4 is hydrogen, methyl or a 



40 



group 

whAfAin R " and R ,v are as defined above. „ * - 

nZ£rt Pheny. un 5U 0s«„u,ed or subsMu.ad by a subs.i.uem se.ec.ed 

alkyl and C-C. alkoxy: each of R, and R , .ndependemiy ., a ) hydrogen, halogen. COOH. CHO. CH.OH. 
Ci-O, alkOxycarbonyl.CFv nitro. ammo, hydroxy. C-C. alkyl. C-C. aiko«y. or a 



49 



group wherein R" and R' tf are as defined above. 
b"")a 



so 



group, wherein R „ .s hydrogen or C C. aiky« ana R. .s as .lohnod atcve 



55 



) a 



It A H 



flOOOUSfl 
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9 



4 aroup wherom R r is as defined atx)ve , „ n Mrm d*tin»d 

d' ' ) a .CH;OCO(CH;uCOOR „ or a -NHCO<CH ; ,„COOR , g'Oup. wherem n and R , a* as Mint* 

above. 

Q I . I 

to / 



grouo. therein R* and R v are as dedred above. 

f'ja C:-C* aikoxycarbonyf group substituted by a 

-N,:v 



20 



group, where.n R- and R* are as def.ned above. Q represents .hydrogen. C : or C 3 alkoxycarbony. or a 
-CONR\R* 0 group wherein R*. is hydrogen or C-C. alkyl and R 0 >s C-C* alkyl. a 



« -CH-COOR 



i 

R^ 



* 



30 



, M .p^n«» ni».^.n. W,. C-C. «yl C-C. *»». CH.OH. COO". «C. « C, ** 
hydroxy, formyloxy. Cj-Ct aikanoyloxy and a 



R ' ' ' 

-CH.N / 



<o group wherein R- and R ,v are as defined above; 

s rssss s» - — *• - • — • «■«■-— - 

'substituted by methyl: and the pharmaceutical acceptable salts thereof 
Examples of part.cuiariy ore'erred compounds ot me in«ent.on are 
<» 2-cyano-3-(1 4.d.hydro.l-pheny|.,ndeno[1.2<lpyra20i.3-yl)-3^«o-N.pnenyi-prooanam,de. 

lcv"o-3- ^luoro-t 4.dih y dro^-pheny,..ndeno[..2.c]p y razol0.yl».3^o-N.pheny|. P ropanar,ae; 

2<a^N.4^^ 
N.<3«h.oro.phen^^ 

^cyanoVll *J"d^ 

« N^ cyano-3-f1.4.d 1 hydro.pheny, 1 ndeno[l.2-c!pyra,o l -3-y.)-3.o,o.propanov 1 H v ■ ^methyl ester. 
N- 2^yano.3-(1 .4.d,hyd,o-t -Pheny^ndenolt 2.clovra,oi-3-y.)-3.o«o-propanoy 1 ]-.J-Vone. 
2.Cyano-3.o»o-3-«i.pheny..tH.pen <SOI r 1 .eno(3 2.c]py.a Z oi-3-yi»-N-pheny.- f ,roDaram,r,e 
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»0 



'5 



2<va«)4H4.«uofoW^ 

£„!^Lmo..vC.rt^ 

NH^hy'^ 2 -c 1 p yf «o t -7. yl ^ 0 on^,yc,n. 

EST5£nk«*-v acceptable sa.«s thereof. ,n part.cuiar the ^ «£*Vj«™ — Th * 
compounds o. formula (l) and the salts thereof can fce prepared by a process compns.ng. 
a) reacting a compound of fofmula ill) 



20 



25 




30 



35 



JTfc and ft, are as defined above and Y .s carboy or a reac.,e derive of a carboxy group, «.th a 
compound of formula (III) 



40 




yTas O defined above, e.cep, carbo.y. so oota.n.ng a compound of -ormuia m. 0 as oef.ned 



above except carboxy; or 

b) reacting a compound of formula (IV) 



50 



55 



91U 



90001 15.9 

to 
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to 



IS 



20 



25 



30 



35 



40 




COCMjCH 



(IV) 



wherein 

X. R.. Rj and R 3 are as defined above, with a compound formula (V) 
R b -N«C*0 (V) 
wherein 

R b is as defined above, so 
is as defined above: or 

c) reacting a compound of formula (VI) 



obta.n,ng a compound of formula it) where.n Q « a -CONHR 0 group, where.n R b 




COCH 



(VI) 



50 



wherein m 
X. R-. R 2 and R, are as defined above and 2 .s a react.ve derivative of a ■rarooxy group. with a expound 

of formuia(VII) 



(VII ) 




wherein 



55 



R. and R b are as defined above, so octa.n.ng a compound of formula .h «™w 
0 is a 



90001159 



«> I 1 
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-ccn' 4 



group, wherem R, and B e are as defined above, or „. 
d) hydroiys'ng a compound of formula (I), where.n O .s a C:-C, aikoxycarbony. or 



to 



'3 



20 



2% 



\ 



CH-COCS 
I 

R 



group in wh,ch R, and R, are as defined above and R ., C-C* a.kyi. so as to oota-n me correspond^ 
compound of formula (l). wherein 
0 is a free carboxy group or a 

-ecu' a 

N CH-CCCH 
I 



30 



IS 



40 



50 



« 



orooo in which R. and R e are as defined above: and. ,t desired, converting a compound of formula (l) into 
Se comSund of formula ,., and/or. ,« des.red. converting a compound of formula „, '^Mj^ES 
cally acceptable salt and or. .1 des.red. converting a salt into a <ree compound, and or .» des.red. separating 
a mixture of isomers of a compound of formula (I), .nto the single isomers 

Vv^en Y is a reactive derivative of a carboxy group. .s. for example, a ha.ocarbony. group, preferab.y a 
Chlorocarbony. group, or a C-C, aikoxycarbony. group, preferably a C.-C, aikoxycarbony r group. 
The reaction between a compound of formula (..) where.n Y ., carboxy and a compound o», M 
be carried out. for example, m the presence of a condensing agem such as d.ethy. ^vanopnosphonate .n 
theTresence of a base tuc* as tr.e.hyiam.r.e .n an ,ner« so.ven, such as C ,memy,formam,de a. a 
emperature vary.ng between about 0*C ana about 50 C The reaction between a ;ompouna of formula (I h 
2S»T« a reactive der.vat.ve of a carboxy group and a compound of formula ...h may be carried : ou. 
for example, .n the presence of a strong base such as sod.um hydr.de. po.ass.um , « ooio.-da. ma-o-s 
ethox.de. .n an .nert solvent such as 1 .2-d.me.hoxy9.hane. dioxane. d.methyifcrmam.de, at a temperature 
varying between about 0* C and about 100* C 

The react.on between a compound of formula ,IV> and a compound of formula ,V» may be ca re . our 
for example, m the presence of a base such as sod.um hydr.de or tr.e.hy.am.ne .n an .ne* so.ven.jucn as 
. toluene, dioxane. tetrahydrofuran. d.methy.formam.de. at a temperature vary.ng between « , « 
about 100* C. in the compounds of formula «VI). Z .s. 'or example, a ha.ocarbony. group, pr* ..ab.y a 
chlorocarbony. group, or a C-C, aikoxycarbony. group, preferab.y a C.-C, aikoxycarbony. group 

The react.on between a compound of formu.a (V.,. where.n Z ,s a ha.ocarbony. group, and a compound 
of formula (VII) may be earned out. for example, .n an .nert solvent sucn as cchioroethane. d.oxane^ 
d.methyl.ormamide ,,n the oresence of pyr.d.ne or tr.ethy.am.ne as aod acceptor a, a temperature vary.ng 
between about 0* C and about 100 " C. The reaction between compound of formula -Vh. where.n 2 -s C _-C. 
aCester. and a compound of formu.a (VII, may be earned out for examp.o. by neair, 
Smper2e ,n an aromat.c hydrocarbon such as toluene or .y.ene preferably »s«...,ng eft s.owly together 
with the diluent the free C-C 4 a.kyl alcohol generated dunng t*e react.on 
Hydrolys.s of a compound of formula (I), -herein Q .s a C.-C/ aikoxycarbcnyi grouc ■:. 
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25 



30 



-con/"* 

X CH-COOR 
I 



,n wh,ch fl. and R c are as defied above R « C-C» tlkyl. accord.ng «o process • var.an > 
performed by se.ect.ve bas.c hydrops, us.ng eg aaueou, sod.um or pouwum hydro-.de ,n ^ 
10 such as d.oxane.ethanol or d.methyiformam.de at a temperature vary.ng between about 0 C and about 

^compound of formula (I) may be converted, as stated above, .nto another compound of formula (0 by 
Known methods: for example, m a compound o> formula (l) a n.tro group may be converted into an am.no 
group by treatment, for example, with stannous chior.de .n concentrated hydrochloric acd. us.ng. .f 

" necessary, an organ.c cosolvent such as acetic acd. dio»ane. te.rahydrofuran at a temperature varying 
between room temperature and about lOO'C Furthermore, for example, an am.no group may be converted 
into a formyiamino or a C ? -C, alkanoyiam.no group, for example by reacting w,th formic ac.d OM* J 
suitable C:-C, alkanoyl anhydride w.thout aV solvent or m an organic solvent such as dioxane dimethyl or- 
mamide. le.rahydro.uran. usually m .he iresence of a base such a, pyridine or Wamme. at a 

30 temperature vary.ng between 0*C and about 100 C. Furthermore, for example, a -NH, or a -CM » N ■ NH, 
group may be converted into a 



or .nto a 



-ch-c-n-ch-n^.', 



group, where R and R* are as defined above, respectively, by reaction with a quaternary nitrogen 

compound of formula (Vila) 

R"" 

where-n R and R" are as defined above m an organ.c men sowent. sucn as d.o-ane :e,ranycro.uran. 
chloroform, d.chlorome.hane. , 2-dichioroe.hane. benzene or toluene n the presence of a t.n.in fa™* 
such as .r,e.hy.am,ne. a. a temperature varying between about -20 C and the ^J^'^ * cc °'°' * 
to the experimental procedure deserted :n Bnt.sh paten, spec-canon ,293590 an,, n US paten, 
4.447.432. Furthermore, lor example, an ammo group may be convertec -nto a 

W group, where* R c is as defined above, by reaction w.th a su.tab.y prc-KKied am.rcac.fl of 'ormu.a 



3S 



40 



4S 



HOOC-^H-.-W. 



" wherem R, -s as 'defined above and W ,s a protective group, sum 3S a t^vio.ycarbcny! * a .er._ 
butoxycarbony. group, m ,ne presence of *.~,"che*yica,bod..m,ca as -.-ondon,.™, agent, .n , me. t o^an,, 
solvent such as o.o.ane. totrahydroluran or ace.on.tn.e. a. a .ompera.o-o ,.vv«-<i oetwwn anou. 0 c arc 

9000U59 
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if* room temperature so at to ontam the protected 



to 



15 



s oeprotected using well known methods m 



group, wnerem R, and W are as defined above, which .n turn r 
Srgan.c chemistry Furthermore, for example, a carbo*y group may be converted .mo 

-CCfH^COCH 



group, wheretn R r . is as defined above, by reaction w 



ith an estenfied o-ammoacid ol formula 



75 



u r;-CH-cXR. 
2 *c 



„here,n R is C-C, a-M and R, , as de.ined above. , £ ^T^^Vl 



gr0 up. where.n R c and R are as defined above. *h,ch .n turn -s nydroned to yie.d the 



30 



X 



40 



h q 1S as Helmed above lo.iow.ng methods wen known ,n the art. lor example, those 

dTfc^e va^d) Ive. ™>-°- * -m P ,e. an a,.o,ycarbony group, a 



-CH 2 ? 



„ , Mwrn(rH-» COCP orouo. wheretn n ts as defined above and R 
group, a .CH : OCO(CH : ..COOR group or a -NHCOtCH. » rt CUL-H group 
Ts C-C* alkyi may be converted into the corresponding -COOK 

?t ^CH 
" CH 2 P ^CH t 



45 



50 
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.CH J 0C0,CH ; ,C0dH ana .NHCO,CH.,XOOH orouo. ^^^^ 
treatment «.m aqueous soc.um or potass.um hycrox.de >n a solvent .such a i . c . 

Cme.hy.lormam.ce. a, a temperature ^"9*^^ .^^a cler S ,on o, a carboy., ester 
The op..ona. es.enl-cat.on o. a free carbo*y group « - ^ he ^ ,„ ch9fniStrv 

,nto the tree carboy oer.vat.ve may be came l™^*^*"™ as e-amples ol convers.on o» a 
Process.var.ants ». and c» descr.bed above may be on dered ^ e p ^ ^ ^ 

compound o. -ormu.a -U -nto another compound ot f ^ ^ <°o ^ P ^ Q , , 

compound of -ormu-a ... as wei. as ' -<^s For example, the 

mature ol .somers .nto the s.ngie .somers may be ,ar ed out o , ^ 

amoxycarbony. grouo and x. oe.ng as def.ned above .s *an a 
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"-i 



;ch-n 



grouo. therein fl and R are as def.noJ above 
formula <VMI) 



to 



20 




may be prepared, for example by reacting a compound of 



COCOOR 



(VIII) 



wherein 

R 2 and Rj are as defined above. E is as X defined above except a 



n 



:chn 



30 group, wherein R and R" are as def.ned above.and R s -s CC, a.Kyi. preferably CC, a.kyl. with a 
compound of formula (IX) 
Rt-NHNHj (IX) 
wherein 

* R ' "t£ ISSnlSSL a compound of formula <V.H> and a compound of formula ,.X> may be carried out 
for m£ln a solvent such as CC, «ftyl aicoho.. o.oane. tetranydrofuran. dimethy.formamide. acetic 
acid aTa temperature varying between about O'C and about 150 C The compounds of formula (..). m 
which Y is a Cj-C» alkoxycarbonyl group and X is a 

40 • - ■ 



CHN 



" group wherein R and R are as defined above, may be prepared, for example, by reacting a *W^ a « 
C. m. wherein X „ ^CH, with an N.ha.osucc,n,m,de. preferably . '^^^^^ 
solvent such as carbon tetrachloride or ch.oroform. at a temperature yarymg from abou 20 C» the reflux 
temperature, so obtaining the respective intermediate ha.odenvat.ve of formula ' ««» ^ * ' s * 
^CH-Halo group, m particular a ^CHBr group. wh,ch ,n turn ,s reacted with a compound of 
formula 



55 



wherein R and R are as 



•a a r> 



,f,nod aoove .n a solvent Juch as d.memvUo.mam,^ 2-butanone. .n 
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20 



30 



m. or •fence of sodium carbonate or potass.um carbonate, at a temperature vary.rg between about 0 C 
SST^C^^ ol Z«uU cm. Y ,. carboy -ay be prepared, lot 

"^"JLundi ol formula .III) are. .n some cases, commeroaiiy avaMabte products^ or may be 
pJSlTSS tlown ,n i,e art. Fo. e.amp.e a compound o, formu.a where.n Q 

y R 

-CGn' a 

varying between about 0 C and about JOO C_ alkoxvcarb0 nyi are compounds of general formula 

compound of formula (II) with a compound of formula (X) 



35 




(x: 



CCOR. 



40 



^5 



SO 



T"l-C> alky., using the same expenmenta. cond.t.ons as described above for the -eaCon between a 

Cj-Cr alkoxycarbonyi. in orae » £ 2 na , ocar0on yi, preferably chiorocarbonyi. us.ng, 

(XI). 



35 
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(XI) 



wherein 

E. Rj and Rj are as defined above, with a compound ct formula tXH> 



COCRg 



(XII) 
COOR'g 

wherein . . 

each of Rt and R'i. being the same or different, is C--C* aikyi. preferably methyl or ethyl. 

The reaction between a compound of formula (XI) and a compound of formula (XI.) may be earned out. for 

example, according to the methods described in J.C.S.. 1011. 1731 (1912) and Ann.. 405. 391 <1914). 

The compounds of formula (XI) may be prepared by synthet.c methods well known in the * 

according jto the methods deserved in J.A.C.S.. 75. 1891 (1953) and Advances .n Heterocydc Chemistry. 

1 1. 225 (1970): ibidem 18. 432 (1975). Ku 

- The compounds oftormula (V). (VII). (IX). (X). and (XII) are known products and may be prepared by 

conventional methods: in some cases they are commercially ava.labie products. 

When in the compounds of the present invention and in the .ntermed.ate products thereof, groups are 
present such as CHO. COOH. NHj and-or OH. wh.ch need to be protected before subm.tt.ng them to the 
hereabove illustrated reactions, they may be protected before the reacuons take place and then deprotec- 
ted according to well known methods in organic chemistry 

'The compounds of formula (I) possess immunomodulat.ng act.v.ty and can be used for example as 
•mmunostimulant agents e.g. in the treatment of acute and chrome infections of both bacterial and v.ra. 
origin, alone or in association w.th ant.b.otic agents, and m the treatment cf neoplastic diseases, alone or -n 
association with antitumors agents, in mammals 

The immunomodulatmg act.v.ty of the compounds of the invention ,s proved, for example, by tre .act 
that they are effective in potentiating the cytotoxic act.v.ty of the macrophages towards tumor cells Z **o 
The experimental procedure to evaluate th,s act.v.ty .s as follows: groups of 4 m.ce are treated . p y m me 
tested compounds and then, seven days later, peritonea, ce.is are collected and p.ated for 2 hours a^ 3. C 
After th.s period the walls are washed to e.immate me nor aoherent cans, tumor targe, ceils are tr™ added 
and the incubation prolonged for 48 hour,. At the end of m,s period the target ce-.s viao.My .s evaded by 
the MTT colonmetric method (Abstracts of VIII European Immunology Meeting. Zagreb. 1987. pag 94 
2105) based on the optical density (00) evaluation at 570 nm 

Percent specific cytotoxicity «SC) -s caicu.ated as mh.b.t.on of TU-5 turner tens ..mmunowgy. 1984. 166. 
251) growth using the following formula. 



74C ■ ■: - — : 

The following Table I summary me ,mm„nust.mu.at,ng act.v.ty data ct snmo .eorewntafoccrnpounds C 
the invent.cn. obtained according to nqreaoove e.pcmentai proceduro. to-ards turn.,, ..oils. 
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TABLE 1 
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EFFECT OF FCE 25276 FCE 25648 FCE 25651 and FCE 26047 ON 
THE CYTOTOXIC ACTIVITY OF PERITONEAL MACROPHAGES 

TOWARDS TU-5 TUMOR CELLS 



Compound 



FCE 25276 
FCE. 25648 
FCE 25651 
FCE 26047 
Vehicle 



Effector Target 



5 i 

5 i 

5 t 

5 1 

5 1 



Macrophage cytotoxic activity 
.nhibition Of TU-5 growth* 10 mg kg i p 



93 
77 
79 
82 
24 



4 animals were used for eacn dose 

FCE 25276 means 2-Cyano-3-(l.4-d»hydro-l-phenyi-.ndeno 

[ 1 .2-c]pyrazol-3-yi)-3-oxo-N-pheny l-propanamide. 

FCE 25648 means 2-cyano-3-d.4-dihydro-i-phenyMndeno 

Il.2-c]pyrazoi-3-yi>-N-(4-nuOfO-phenyi)-3-oxo-propanamide; 

FCE 25651 means 

N-<3-chioro-phenyO-2-cyano-3-< 1 .4-dihydro- 1 -pnenyl-.ndeno 

[l,2-c]pyrazol-3-yl)-3-oxo-propanamide; 

FCE 26047 means 2-cyano-3-oxo-3-0 -phenyl- i H-benzoth.eno 

|3.2-c]pyra20l-3*yi)*N-phenyl- propanamide 



By virtu, o« their .mmunomodu.atory ac.iv,«y .he compounds of **^^£^Jfi£ 
models ol infection in m.ce For example, the compounds FCE 25276. FCE i 25648. fce jw» 
26047 are strongly effective against Pseudomonas aeruginosa infection, performed .n Cyc.ophospham.de 
immunosuppressed mice according to Cry* S. J. e, a. . infect .mm.. 1983. 39. 1067 

Threxpenmenta. procedure to evaluate this act,v..y is as follows: m,ce are .mmunpsuppressed 4 day, 
Wo^the bacte - a challenge by a s.ngle dose o« 200 mgkg of Cyc.ophospham.de given .ntrapentonea y 
?e«i oC nd» are adm.n.sLd .p. on days ♦ , and ♦ 3 re.at.ve .o Cvc*P«^ JJ^J 
„on CUmetfy .so-ated Pseudomonas aeruginosa .s adm.n.s.ered .ntravenously .n amount of 1* • ^Host 
resistance to'nfecon i , est.ma.ed by o^SnMr of mice surv.vmg ,0 days after me bac.er... craHenge. 

The following Table 2 summarizes the obtained results. 

TABLE 2 
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EFFECT OF FCE 25276. FCE 25648. 
FCE 25651 AND FCE 26047 ON 
PSEUDOMONAS AERUGINOSA 

INFECTION IN CYCLOPHOSPHAMIDE 
IMMUNO-DEPRESSED MICE 



Compound 


treatment 


Surviva> 
8LD^ 0 


FCE 25276 


10 mgkgip 


90 


FCE 25648 


10 mg kg i p 


90 


FCE 25651 


10 mg kg i.p 


90 


FCE 26047 


10 mgkgip 


70 


Vehicle 




0 


10 animals were used for each dose 



The compounds Of .he mvent.on can be ...... used ,n med.cne by vrtue of their 

The .heraSZc regimen .or me drf.eren, cn.ca. syndromes m uS . bo aaapf. <c .he .ype of pa.hoiogy 
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tah.no .mo a<cc,r.. as osu* a-so «*» .outo << a<l.r.,n,....a.,on »■.* fern .n *n.r.h tr* impound ,| 
i™., « no ^0 »• and :ond,..ons of th« ««tct ,nv,,v*d T» or., -out, .n 

oene a ' : a. co,*^ .«J«Q such compounds ^rence .. given «o .n.ravenou. ^cba, cr .nWon 
He troatln, ,f ace .Ce.:,.^ Fo. ma.ntenance .og-mens the o-a, or parenteral e g * 

pyra*Uyi» .s.o.o-N-pnonyi.propanam.de. can be adm.n.s.ered orally at doses ranging e g <r 0 m aoout 0 5 
to about 10 mg kg of body *e.ght per day >n adult humans 

Doses o. acve compounds rang.og eg .rem about 0.2 to acou, 5-mgkg o. body we.gh can oe used to 
o me parenteral adm.n.s.ra..cn .n adult humans 01 course, these dosage regimens may be adjusted 
provide the optimal therapeutic response. ... „ 1M>|II|M 

The nature of the pharmaceutical compositions conta.mng the compounds ol th.s .nven«.o . ^ a,,cn 
*,h pnarmaceuticai-y acceotab-e earners or «Mmr «*. of course, depend ^£ 
adm.n.s.rat.on The composites may be (ormu.a.ed .n the convent.ona. manner w,«h the usual 
•« For example the rpmpcunds ol the mvent.on mav be aom.mstered m the form of aqueous or o.iy solutions 
"Z^^ pm:**** capsu,es. syrups.drops or suopos.tor.es. Thus, for ora, 
ne pharmaceut.ca. compose, contam.ng the compounds o. th.s -nvent.on. are 

ge.at.ne capsules wh.ch contain the act.ve substance together «.th d.iuents. such as lactose, de fro* 
sucrose, mann.tc sorb.tol. ce.Mose; lubricants, tor instance sil.ca. talc, stearic acd. ™gn«ium °r ca c urn 
20 siarate and or polyethylene glycols; or they may also contain b.nders. such as starches, geiat.no. 
me^ycenutose. carbOK V me,hy?:eiiu.ose. gum-arab.c. tragacanth. polyvinylpyrrolidone: disaggregating 
3, sue? as starches aig.n.c acd. alginates, sodium starch g.yco.ate: effervescing m.xtures: dyostuHs: 
ireemne^etting agents, such as lectin, po.ysorba.es. iaury.su.pna.es: and. * genera., non-tox.c and 
phamacologically inactive substances used m pharmaceutical formulations. 

Sa.d pharmaceutical preparations may be manufactured m known manner, for example by means of mi»ng. 
graJuSg. 'ab.en.ng sugar-coat.ng. or hlm-coating processes. The liou.d disperses for oral adm.mstr,. 

tion may be e g. syrups, emulsions and suspensions. 

The syrups mjy con«a.n as earner, for example, saccharose or saccharose w.th glycenne an c, mann.w, 
and or sorb.to.. The suspenses and the emulsions may contam as carrier, for example, a natural gum. 
aoar sodium alginate, pect.n. methyiceiiuiose. carboxymethyiceiiuiose. or poiyv.nyl alcohol. 
--^spTsion's or soLons for mtramuscu.ar Sections may contain tpgemer w.,h *f_^«£< 

onXmaeeuixaiiy acceptable came., eg stent, water, eve o... ethyl o.eate. glycols, e g. propylene glycol. 

. suable amount of -coca.ne hydrochloride The so-ut.ons for >»™™^ZZ 
,p.us.ons may con.a.n as earner for example, sten.e water or pre.erab.y mey may be .n the form of s.er„e 

js aqueous isotonic saline solutions. ^ Ant **,A r*rn*t 

The suppositories may contain together *.ih me act.ve compound a pharmaceut.ca.iy accept* e earner, 
eg cocoa-butter. polyene* g.ycol..a po.yo-yetny.ene sorb.tan tatty acd ester surfactant cr -eom-n 
The following examples illustrate but do not um.t the -nvemion 
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Example i 
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2.Ethoxaly...ndan.,-one«6 g. .s reacted «,th pher„rwoa^r.e .3 i „ .n acet.c ace C *°' 3 

hours After cconng the react.cn -s d.'u.ed *.tr ce .ate. ana tren neut.^eo w..n 35 . NaOH 

Exiaction w.th e.hy. acetate and evaoc-rat.cn "e sc,.er-t n ^acuo to dryness . ,es a resicue -n.cr, , s 
IZZ o^ S^ L™ u*ng he.anecn.o,c.cm 6 4 a! el^l Ma,n .rac n, are crystaHueo rem 
fsop Sv' emer to y.eid , .4-d.hydro .-phenyi-nderol, 2<\ py.a,oie.3-carOoxyi.c aoo. ethy. 
V2 f C 5 7 g,. wh.ch ,s reacted «m ace.on.tr.ie .14 .n C.o.ane ,14 ml, ,n ,,he presence o. 50% sod.um 
Le <09 g, under s.irnng a. 60'C .or ,5 m.nu.es A.ter ccC.ng the react-on m.ture^.s o.uted *,h . e 
water and ac.d .ied to pH 4 w.th o.r.c acd The p.ec.p.utc -s fitered and purged over a S.C.- " ^ y 
X acetate a S eloon , C rys«a.l„a„on from dicnio methane isopropyi alcohol g.ves W»W'- 
pZy^i.a<lw^3-y'i^^or«n m .nk, .no -89- 90 C ,2 8 „. wh.ch .sreacted w,h pne , 
.socvanate 7 g, ,n d.me.hyilormam.oe .22 ml, ,n the p.^once of t.-e.hyiam.ne .1 06 g) at 25-30 C for 
25 mmu es The reacon m..,ure „ d-u.ed w.th ,c. -a.e- an, acd.t.ed w„h 2N HCI to pH 3 
„ fs ...tered and washed »,h -ate. CrystaHu-afon- .,o« ^nioromomano mothano. gives » g oj.^v-jjj 
( ,.4.d,hydro ..Pheny^nrtonod 2 <;p,, i ^,3-yn-3.0 < 0-N.ph 0 ,v / ,< 1 ropanam,de m p 3. 2. . . C 

(CDCl.Kppm 3 9.-SM2HC-4 protons, 7,.80<mM,5H P v : c.otons a.,, -OONH-. th . ° H> 

By proceecmg anawjousiv !ho 'om.:w">i romcour is :a.- : ■•; o»^a""i 

!)<)()()! tf>!) 



(CU990 PERWENT PUBLICATIONS 



EP 0 347 773 A1 

2- Cyano-3-|M4.fl u oro-pn«nyiH 4.d.hydfO- l n C l<,no|i 2-:lpyfa.-oi-3-/«|-3-o.O-N-on 8 PVi-p«OP«r«m.<3«. 

3- (1 .<4<hloro-phenylH J.^hydro-indeno'l 2<|pyraioi-3-y0^cv»"oO-o«o-N-ph«ny^orop«namKl«. 
3-( i .(3-chloro-phenyiH ^-dhydro-.ndenol i 2-c]pyr azoi-3-yn-2-cyano-3-o»o-N.pn«*y|.prop«nam.d«. 
3-(H2-Chloro-phenyiM.4-fl.hydro-.ndene|i 2.clpy'aiCi-3yt]-2-cyano-3-o.o.N.pheny|.prcctnamKM. 

S 2-cyano.3-| l-(3-tluorO-phen y i)- 1 .4-dihydro-ndeno( 1 .2-c lpyraJOi-3-yll-3-oxo-N.prwiyi.prooanam.de: 
2-cyano-3-IM.d.h y dro-l-(4-methyl-phen y i|-.ndeno[l.2-c|pyraioi-3-yi]-3-o»o-N-pnenyi.pfoparam.de ; 
2-cyano-3-[i4-dihydro.|-(3,meihy!-pnenyl)- 1 ndeno(l.2-c]pyfazoi-3-yl]-3-o«o-N.phenyt-pfOpanam.d«: 
2-cyano-3-M 4.d 1 h y dro-»-(2-methyl-pnenyl)-,ndeno|l .2-c]pyra^oi-3-yl]-3-o*o-N.phenyl-pfOpanam.de: 
2-cyano-3-[ 1 4-d<hydro-i .<4.rT,etho«y-phenyi).,ndeno[ 1 .2-c]pyrazoi-3-yi].3-o«o-N.phenyi-propanamKie 

to 2-c y ano-3-[i ^d.hydro-t-O-metho^-phenYD-.ndenoli^-clpvraioi-S-vilO-o.o-N.phenvi.pfopanarmde. 
2-cyano 3-( 1 4-dihydro- 1 (4-n,tro-phenyt)-.ndeno[ i 2-c ]pyra20l-3-yi]-3-oxo-N-ohenyi-propanamide. 
2-cyanp-3-[ t .4-dihydro- 1 -(3-n.tro-phenyiwndenoJ 1 2-c JpyraiOi-S-yil-S-oxo-N-phenyl-oropananvde and 
2-cyano-3-ii.4-dihydro-i-m«thyi-.ndeno(l.2-c]pyraiOl-3-yl)-3-o«o-N.phenyi.pfOpanaflnide. 

»i Example 2 

By proceed.nq accord.ng to E»ampie i us-ng the su.taDie .socyanates. tne «OHo*.ng compounds can oe 
H ^Sih.oro-phenyl)-2-cyano-3-( 1 4-d.hydro- 1 -phen y i-.ndeno[ 1 .2-clpyrazol-3-yi)-3-oxo.propanam.de. m p 269- 

N^4<hloro.phenyl)-2-cyano-3-( i .4-dihydro- 1 -phenyl-.ndeno[ i 2-clpyrazoi-3-yi>-3-oxo-propanamide: 
N-<2-chloro-phenyl)-2-cyano-3-< 1 .4-dihydro- 1 -phenyi-,ndeno( t .2-clpyrazoU3-yO-3-oxo-propanam.de: 
2.cyano-N.(4-llooro-phenyl).3-(i 4-dihydro- 1 .phenyi-ndeno[1 ,2-c]pyrazoi-3-yi>-3-oxo-propanam.de. m.p.295- 

297 * C ' 

25 2-cvano-N-<3-lluoro-phenyl)-3-(l.4-dihyd.o-i-phenyi-indenott.2-c]pyrazoi-3- y i)-3-o X o-propanam.do. 

2<yano-3-(l.4-dihyOro-l-phen y t..ndeno(i.2-C]pyrazol-3-yO-3-oxo-N-(3-tr t liuoromethy^phenyO-propanam.d^ 

mp.278-284*C; 

2-cyano-3-(l.4-dihydro-l-phenyi-mdeno[r2-clpyra20l-3-yi)-N-(4.methyl-phen y i)-3-oxo-propanam.de. 
2-cvano-3-(l 4-dihydro- 1 -phenyi-.ndenoli .2.c)pyrazol-3-yi)-N.(3.methyl-phenyi)-3-oxo-propanam.de: 
30 2-cyano-3-(1 4-dihydro- i-phenyl-.ndeno(i a-clpyrazol-S-yihN-tf-methyl-phenyO-S-oxo-propanam.de: 
2-cyano.3-(1>dihydro-1-phenyl-.ndeno(l.2-c]pyrazol.3-yi)-N.(4-methox y -pheny!)-3^xo-propanam,de. 
2-cyano-3-(1 .4-dihydro-l -phenyl-mdenoli .2-c]pyra20l-3-yl)-N.(3.methoxy-phenyi)-3<xo-propanam.de: 
2-cyano-3-(1.4^ihydro-l-pher.yi-.ndenoH.2-clpyra20l.3- y i)-N.(3-n.tro-phenyO-3-oxo-propanam 1 de. mp2B0- 

284* C 

n 2-cyano-3-<l>d.hydroO -phenyl^ 

N-<3-bromo-phenyl)-2-cyano-3-(M-^^ _ r 

N-ben2yl-2-cyano-3-0 4-dihydro-i-phepyi-.nden 0 {l 2-c] pyrazoi-3-yD-3-oxo-propanam.de. m o. 289-290 C. 
N- b«nzyl-2-cyano-3-[ 1 -( 1 -<4-lluoro-pnenyi)- i .4-dihydro-maeno[ 1 2-c)pyra20i-3-yt]*3-oxo-propanamide; 
2-cyano-N.(4.»luofO-phenyl).3-[ 1 -(4-Muorp-pheny D- 1 .4-dihydro-.ndeno( 1 .2-c !pyra^ol-3-yl]-3-oxo- 

40 propanamide.m p 281-286* C de , . n 

N-(3-chioro-phenyl)-2-cyano-3-[H4^^ 

propanamide, m.p.288-291 ' C. 

N-butyl-2-cyano-3-(1>dihydro-1-phenyi-maeno(l.2-c]pyra20i-3-yl)-3-oxo-Dropanam.de and 
N.tert.butyt-2-cyano-3-n .4.d.hydro-i-ohenyt..ncicnctl 2-c!pva20i-3-y.»-3-oxo-orooapa^,de 



4S 



Example 3 



By proceeding accord.ng to E*amp.es i and 2. start.ng trom su.tabie -ndan-i -ones, the foik>w.ng 

•0 compounds can be prepa<«u . A 
2-cyano-3-d 4.d 1 hydro-4.methyi.i-phen vl -,noor.oli 2-r:c/-azoi-3-yii-3-o.o-N-ohen y i.propanam.de 
2-cyano-3-(i4.d,hydro-5-meihyi-i-phen yl .,nc)eno[i 2-cjpvrazoi-3-y')-3-o»o-N-pnenyi-propanam,oe. 

2. cyano.3-(t.4.d.hydro.6.methyi-i.pr.enyi.,ndeoo|i2-c]pyra J c-3-vi)-3-o.o-N-pheny 1 -propanam.de. 
2<yano.3..t.4^ l hyd.o-7.methyi.l-phen y i- 1 ndenc[i 2-ciPvfa.-o 1 -3-v 1 .-3-.:..o-N.Dhenyi.propanam,d9.m p 249- 

" "Uworo.M.d.hydro-t-Ohenyl-.ndenoH ?.r]cyra.-oi-3-/i 1 -,!-:..i.'o..)-«o-N.oheoy..p,oparam,oo. 

3. (6-hioro-»4.d,hydrO-i-Dnenyi-,ndeno|t2-.:|pyra.o 1 -3-y'.-:-.:v^o-:? yN.phwyi-orooanam.de 

aWhtoro-l 4.d.nydro-t.pwmy l -.no^.2-c!Pyra.T...3,v... ( !..:,.,.v:.-j N-on Wy .. P .oo^am.do 
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2 „-,,no-3-.7-.i,c,o-. 4.. 1 ,- 1 y^o-t c»-cnyi..n<lono(t z**,,^*^**^**'***** - P 259- 
fclano-SO 4..j,h y d,o.5-metho.y.i-pheny'-.ndeno|1 2-c!pyra:o>-3-y'-3-o.o-N-P^ny 1 . C rop.oam 1 fl6. 

i^Zt.cTyM^.hyd^ 
^y^^.d.hydro^-morphoi.nem 

is ^"oO?^ 

■» Z^SSSitl-SioW^l >«»nf*o-r-m«hy|.l-pl««ivl-.oa«|l ^lpyr.«^l^9^WWH»««™~: 

^yano-Wi .4-dihydro-i .phen y |.7..,.fluoromethyi.,ndeno(i .2<]pyra 2 ol-3.yl>-3-o*o-N.pheny|.propanam.de. 



25 



Example 4 



30 



x 



, 4.0.hydro.t.p^n y ,. 1 ndeno[i.2.clpyr«o.e.3-carDO.yi 1 c aod ethyl ester ,7 35 g>. prepared J«°rd'n9 
,o Example 1 . ,s dissolved ,n carbon te.rach.or.de 000 m» and reacted ».m N-b'omo.succ n ™ de (4 75 g 
under sing at the reflux temperature for 2 hours, .n the presence o- benzoy. ^ 
cooi.ng the reacon m.xture ,s filtered and the so.ut.on ,. evaporated « vacuo to smai. volume Th e 
oTec.p.tated product « punfied w.th hot .sopropyi ether to g.ve 4-tromo-t ^.hydro-i-pheny.-ndenc ,11.2 c]- 
p y r« eSrar b oxy-,c ac.d.ethy. ester, m.p i 8 i - 182'C <92g, **** ^^^^^ 
Smathylformim.de fl75 ml), .n the presence of anhydrous potass.um catenate, under st.rr.ng at room 
fempei or 2 hours The react-on m.xture ., d.-uted -th ,ce and preop.tate « M 
LaTeHth water unM neutral. Crys«ai!.»«.on from d.chiorometrane - .ssoropy. ether ^ 
m orpho l .no-t.pheny.. 1 ndeno(,.2.clp y ra J o.e.3-car t Cyi.c aod. ethy, este- m c ISO- 5 C«54gK « 
hydro.ized by treatment w.th ,% KOH .n 95% e.nano. soiut.cn ,93 m, , -ne ret « temoe a.ure for 20 
mites After cool.ng the reaction m.xture .s diluted «e water am aocf.ec *.m otnc aod to pH 4 The 
,o Sfate s ef ,red 9 .ashed w„n water unt.t neutra. and crystal,^ trcm ™<£™% ^ ^ 
, 4w 3 ,hydro-4-morpho.,no-i-phen y i. 1 ndeno[t.2.c]pyra 2 o.e-3-.:arDo.vi,c aod m c 244-245 ^'V™ A«er 
« reacted w.th th.onyl <"hior.de (1 65 ml) ,n dioxane ,200 m«» at :*e r««u. •.e^oeratu.e for t *curs Alter 
^ g VZZlJe* evaporated to dryness , vacuo to ;,o - 

mdenoH 2.c]pyrazo.e-3- carbonyl chloride as crvstan.ne res.due Tro :,u:e crocuct s d.sso vec « 
a, Xdrous d olane .300 m„ and reacted for 2 hours under s.,-r,rg a, r**r -e^cerature ™ £££ 
Staid by treatment of 2-cyano-ace.an.Ude n 87 g, «,h SOS ^ Jg*^ 
d.oxane (100 mi, at room temperature The react.on m..tu.e .s «eu..a...-ec c. veatmer, „,n- < HCI (7 m» 
and then concentrated ,n vacuo to a small volume ,. «,| ter ed washed 

The res.due ,s d.Med w.trTcT water and acd.fed w.m n mo « oh 4 B e ^ ^ h *< 

50 w..h water and then crystalled from d.me.nyi.ormam.ce to 5 „e 22 ,. 2-. ,ano .3 ;«i 14 d.hydro 
morphol.no-l-pheny..,ndenoll 2.c]pyra*ol.3.y..-3-oxo.N.pheny..orcpanarP,de m „ . .-2. C uec 

By proceeo.ng analogously the 'oiiow.ng compounds can ce ceoareo „,„, mi „ A 
2.cya^,4.d^r,, C hen y ,4-p,per,d,no r en^^^^ 

2.c y ano.3.(l.4.d,hydro.t.cneny|.4.( e/ rroi,d,n.i. y „.,n C ercP ,-c.py ra. 3 , 3 c e » 
H 2 -c V ano-3-[l 4.d.h y dro-4.,4-meth y .-p.peraz.n-i- / i,-i-cnen / ,-n C enc[i 2-.:; C y-a-,,-3- y ,-3-,.o N phen y . 

2-C V ano-N-|4.lluorO-onen v i».3.|1 4waihySfO-4.morchoi.no-l-onenyi-noenr.il ^-...cvf.i. . - - o 

propanamide.anrj 

HOOOWfifl 
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NM3<hk>ro-phenyl)-2«yw 2^pyr«olO-y.>3-Oi.O- 
0ropanamrd« 



»o 



s Example 5 

1 4.D 1 hy0ro-i.pheny.- 1 ndeno(i.2-c!py«azoie-3-ca.bo.y..c aod ethyl ester ,3 g>. prepared accord.no, to 
Examp.e I .$ heated w.th IS KOH so.ut.on ,n ethanoi dOO m» at ref>u» temperature lor 20 rmnutes. The 
Sol mixture .. MM w„h * -,e f and aad.l.ed to pH 3 w„h 37% HO 

.ashed w„h water un„. neu.ra. and dr.ed jn vacuo to g.ve i 4.d 1 hy fl roo-pheny,,ndenolv *c]p y«itfe* 
carOoVyhc ac.d (2 5 g> -men .$ reacted wTihTKonyi chior.de 0 2 mo ,n o.o«ane (60 ml) a the reflux 
temperature for 2 hours. After eoohng the react-on mature .• evaporated to dryness .« vacuo . tc . g.ve .* 
d 1 hydro.i.pheoyl,ndeno(i.2-c]pyra 2 oie-3-carbony. chior.de as crystalline res.due. The crude product .s 
d Sved ,n anhydrous d,oxane ,30 m and reacted tor 2 hours under st.mng a, room ,emc«ra«ur w-tMhe 
oSn.cn obtamed by treatment of 2-cy a no-ace,an,iide d 6 g) -th 50-. sod,um hydnoe »OSj» jn 
anhydrous d.methyi.ormam.de d,oxane i t ,10 mi) at room temperature The react-on mature -s <^ «M« 
wl ,ce water and ac.di»,ed to pH 2 «.m HCl. The prec-p-tate .s littered and washed w,o water until neutral 
Tom dichtoromem^e methanol g-ves 1 6 g of 2-cyano-3-<i 4^hydro.|.pheny..,ndeno[1.2<h 
pyra*ol-3-yl)-3-oxo-N-phenyl-propanamide. m p 273-277 C 

Bv proceeding analogously the toMowmg compounds can be prepared: 
2<yJi*N.<4*uoro-ber^ 

2<yano-3-(1 .4^ihydro-i-phenyMndeno(i .2-c]pyrazoi-3-yl)-3-oxo-N.(2-pyr.Oy.)methyi-propanam.de: 
2.cvano-3-(l.^dihydro-i-phen v i.,noeno(l.2.clpyrazol-3-yl)-3-oxo-N.(3-pyncyi)-propanam.de: 

2-cvano-3-(1 4-dihydro.l-phenyl-ndeno'l .2-c]pyrazol-3-yl>-3-oxo-N.phenethyi-propanam.de; 
2<vanoO-(14.dihydroM-pheny|..ndeno{1.2-c]pyr«ol-3-yl)-N-(4-dimethyiam 1 no.phenyl)-3-Oxo-propa^ 
2<yanoO-(t>dihydro.1.pheny|..ndeno(l.2-c]pyra20l-3-yi)-N-.2.morphoi.nomethyl-ben2yl).3-oxo. 

^^•(M^-hydroO^^ 
2^0-™?^ 

2<y»o^?.^dihydro-1 -phenyi-,ndeno[l j<]pyra20i->ylr-N.(3.riK)ronol.nc>methyi.prwyl)-3^ 
2<y^O^(i%Kjihydro^-phenyMnoenc(l.2<]pyr«^ 

2<y^-?r4-dihydro-1.pheny.-,ndenol1 2<]pyrazcl.3.yl>-NH3-hydrox y - 4-hydrOxyme.hy^^ 
^Ja^o^M-d^^^ 
Wo^ 
Z^y^'o^^ 
^oTrM^hyd^ 
£yX^^^ 
Sno^ 

2<y.no<Hi*d.hy*o.i.ph.nvHnden^ ^ 

2-cy3re-3-(M-d*ydre-l pftcny!-rsef=;i : clpyr^C 3 " :i-~c^<; - — 

propanam.de. „ 

2-cvano-N-(2-furturyi)-3-n 4-d.hydro-i-onenyi-nceno [1 .2.c!pyra^.-3-vn-3-o.o-pr 1 ;ppnam.de. 

2<yano.3-oxo.3.(1-phenyi.tH.ben 2 oth,eno(3 2<;py'a*0..3.yi.-N. C nen y i.procanam 1 de. m c .288-29 " C. 
^ylno^fluoro-^^ " d 
rW3*hloro^enyl>-2-<yano-3HJ^ 
2.cyano°N.(4.iiuoro.phen y i.3.i.-u.M U oro- C he^ 
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.ndeno (1 2-c'pv'a,ci e -3-carbony. cnionde ,3 g» prepay acco.dmq lo E-ampie 5 d. so, ««J ,n an y ,ous 

^ u ^ « i *h«n U u.MiAnon 2-rlcvra20i-3-vD-3-oxO-propanotc acid, ethyl ester (2.2 g>. wnicn is r««.iou 
alT; 3 4 0 eni , of m," , ^ re„u* temperature .or 48 hours. After cortng me P**«" 
red and S^ih <y.ene then crystal-zed ,r 0 m d.ch.orome.nane methanol to g,e r2 .g I C 2-cyano- 
3.<1.4.dihydr0-1-phenyl..ndenc|, 2.c]pyra;ol.3-yi>-3.0»0-N.phenyi.propanam,de. m.p. 2,3-277 C 

Example 7 

, 4.0 1 hydro-i-pneny i -nceno(l 2«lpyraze*-3-cart>cnyi chior.de ,2 3 g». prepared according to E«amp* 
5 ,s 122Z <n anhydrous dJane .35 ml, and reacted for 2 hours under st.rnng a, room ™P«»"""* 
The carban.on obtained by treatment of N-cyanoacety.-giycme. methy. ester (1.45 g, w„h SON sod.um 
hydride J) 54 g, -n anhydrous dime.hyl.ormamioe o.o,ane i i ,30 m,, a. room temperature. The reacts 
mixture is then diluted with ice water and acidified to pH 3 with 2N hCi 

th- „?^te 7s"iiTered and dissolved .n ethyl acetate, then the orgamc soiut.on is washed with N HC and 
^S^S2mS2^ to dryness y.eids a residue which is purified over a Rash co.umn 
then w.th water until p F , nal treatmem with acetone of the pur.hed 

cine, methyl ester, m p.253-255 C. 

By proceeding analogously the follow.ng compounds can be prepared: 
N.[2<vaVo.3.(1 4-dihydro-t .phenyl-mdenop .2.c] P yr«ol.3-yi)-3.oxo.propanoy.hOL-.euc.ne m«hyi ester 

NT2 r - : cyano.3.(l.4.d 1 hydro... P hen y ..,ndeno(i.2.c! P yrazoi-3-y.)-3-oxo.p^ 
SE^Wl*d,hyo^ 

Similarly the pure 0 and L enam.omers o. the above-hsted compounds can be prepared. 
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Example 8 

Nr2-Cvano-3-,i 4.d.hydro-i.phen yl ..ndeno(i 2-c!pyraroi-3./i)-3-o.o-prooanoyi]-^yc.ne. methyl ester 
N-[2-Cyano 3 I <T4 d-nyo o p y i ^ ^ unQe( j|irnng a , ^ 

I^^TSSii "^cSS- P-P,a,e d and washed «™ J~J 

Twater The aqueous basic so.ut,on ,s extracted w„h ethy. acetate and then «d*« -o JH 3 «m2N HO 
The orecio-tate .s exacted with ethyl acetate and the organ* solution washed n hCI and then w,h 
la^un eutra . Ev person to dryness .n vacuo 3 ,ves a residue ^cn .. crumc ,d with etnano. to y.e d 

249* C dec. 

By proceeding analogously the following compounds can be prepared 

N.f?-rvano-3-U 4-dihvdrO-l -prienyi-<r,deno 1 2-C pyra^.-J-y. r-r^o - - » . ^ 
N- 2-C vao-3- M.4.d,h dro-Chen ...ndenc,. 2 .:pvra,c,3.. 1 0.c.o.or=parc y; ;-OL.p^ y; g ycne. and 
N-[2-cyanO"3*< I 4.dihydro-i-pnenyHndeno(i 2 > c!cvrazci0-/i>0-o>o-c'coanovi]-0l^scieucir , e 
S,m.<ar.y the Pure 0 and L enamiomers of the abeve-stoe com C our« -ran be prepa.ee 
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•t treated with SnCl; 2H0 (22 5 gi <n 3T'. MCl il6 ml) and acet.c aod H44 mil under stirring at SO C «Of 5 
hours After cooling the prec.p.tate <s Meted and *ashod -th acetic add. than dissolved m 
dimethyllornam.de 2N NaOH 1 I D-iufon «ith e.cess aqueous NaH.-PO. g.vet a preop.t«e which .s 
filtered. washed with water and ervslaiHed from d.methy.tormam.oe to y.e'd 2 3 g of N-<3-am.«©.phenyi>-2- 
cyano-3-0 4-dih y dro- 1 -phenyi-.ndenol i lpyruoi-3-yii-3-o-o-propanam.de 

By proceeding analogously the following compounds can be prepared 
N.<4-am.r*>-phenyD.2-cyano-3-ii.4-d.hydro-i-phenyi-.ndero^M 

3-lH4-am.no-phenyiH 4^,hydro-.ndeno[l .2-clpyrazoi-3-yil-2-cyano.3:0«o-N-phenyi.propanamide 



'0 



Example 10 

N-(3.Amir,o-phenyl)-2-cyano-3-(l.4.d.hydro-i-phenyl-.ndeno |t. 2-clpyra20i-3-yD-3-0KO-propanam.de <l 8 
g) dissolved in dimetnyitormam.de (30 mi) >s reacted with acetic anh V dnde .5 mi> .n the presence of 
-5 pyridine <5 ml) at 40 'C for 8 hours The reaction mixture .s diluted -*.th .ce -ater and the precipitate >s 
filtered and washed with water crystaii.iat.on (rom d.methyHormam.de gives i 2 g of N-<3-acetyiam.no- 
phenyl)-2<yano-3-(1 4-dihydro-i-pheny|..ndeno(t.2-c] pyrawl-3-yl)-3-o»o-erooanamide 
By proceeding analogously the following compounds can be prepared 

N-(4-acetyiam.no-phenyi»-2-cy ano-3-1 1 .4-d.hydro- 1 -phenyi-.ndenol i .2-c)py raioi-3-y i i-3-oxo-propanamide. 
37l.(4-acetyiam.no-phenyl)-l.4-dihydro-.ndeno[l.2-c]pyra20l-3-yi]-2-cyano-3-oxo-N-phenyl-propanam.de 

Example 1 1 

" 2-Cyano-3-(1 4-dihydro-l -phenyl-.ndeno{ 1 .2-c]pyra20l-3-yl)-3-oxo-N.phenyl-propanamide is dissolved by 
treatment with the stoichiometnc amount of sodium ethoxide -n ethanoi. The solution is evaporated to 
dryness in vacuo and the product is crumbled with acetone. Filtration and washing with acetone gives the 
pure sod"iUm~ salt of 2-cyano.3-(t.4-dihydro-1.phenyl-indeno{l.2-c]pyra20l-3-yl)-3-oxo-N-pheny|. 

jo propanamide, m.p. > 300 C 

By proceeding analogously the sodium salts of the following compounds can be prepared. 
2-cyano-N-(4-fluoro-phenyl)-3.( 1 .4-dihydro- 1 -phenyl-indeno [ i .2-clpyrazoi-3-y D-3-oxo-propanam.de: 

2- cyano-N.(4.fluoro-phenyl)-3-(l-(4.lluoro-phen y l)-t.4-dihydro-indenol1.2-c]pyr«oi-3-yl]-3-oxo-propanam.de: 
2<yano-N.(4-fluoro-phenyl)-3-(7.fluoro.l.4-d.hydro-l-phenyi-.ndeno[l.2-c]pyr«oi-3-yi)-3-oxo-propanam.de: 

35 2 «yino.f«4*u*f0.pr^ 
Example 12 

40 By proceeding according to Example 5.' starting from suitable tert-butoxycarbonyl-i .4-di.hydro-i -phenyl- 
indeno[1 2-c] pyraiOle-3-carboxyiic acd ethyl esters, the following compound can be prepared 
3.(5.tert-butoxycarbonyl-l.4-dihydro-l-phenyi-.ndeno[l.2<]pyrazol-3-yi)-2-cyano-3-oxo-N-phen y i- 

propanamide, m.p. 253-255 C. _ 
3.(5<arboxy.t.4^ih y dro-l-phen y |. 1 ndeno(l .2-c|pyra20l-3-yD-2-Cyano-3-oxo-N-phen y i-propa.iar-.ae. m p 

45 265-268 "C dec: 

3- (7-carboxy-1 .4-dihydro-l -phenyi-.ndenoll .2-c]pyrazol-3-yD-2-cyano-N-(4-ii UO ro-phenyi)-3-o. - 

propanamide; „ „ 

3-(7<artooxy-1.4-dihydro-1-phenyl-indeno(1.2-c]pyra20i-3-yi»-2-cyano-N.,3-chiorc-ohenyi)-2-o«o- 

propanamide; 

SO 3.(7.tert-butOxycarbonyl.1 ,4-d.hydro- 1 -phenyl-.ndenot 1 .2-C ip y raiOl-3-yD-2-<:yano-3-0*o-N.pheny.. 

propanamide: and 
3.<7<arbOxy-r4-Cihydro-l^^ 



55 Example 13 

3-(5-CarbOxy-l .4.dihydro-phenyl-,ndeno[t Z-cl^.awl-S-yD-a-cvano-.l-^o-N.ohony.-propanam.de ,2 3 ;> 
d.ssoived ,n dimemyiformamide (25 mi) .s reacted «.th ethyl .occo -i 55 ). =n -he presence o« anhvorous 



954 
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poU...um carbonate M 4 g, undo. Mrnng .1 -com .emper.tur. lo. 2 hours The ^Ijon »HiM 
with «• .Mr .nd th. preop.1.1. .« Mttrtd. d.sso.ved *i Ch.cro.o.m and w'th 1 N HO «^ *'» 

••Mr Ev.por.t.on o. .he solvent .n vjcuo q.ves a res.due wh, c n ,. crystalled ''^"f^ 'J 
y.«ld 19 g ol 2. CV ano-3M5 : «mo«v«W<-' ^.hydro-l-phenynndanotl 2-c|pyrazo.-3-y.»-3-oro-N.ohanvi- 

propanamide. m.p. 233*236 'C dec. 

By pfocwding analoqouaty the following compounds can be prepcred 
2<yano.3-(7^!ho>.ycafBonyi-1 .4-d.hydro- ».phen y l..ndeno(1 2-c)pyfazol-3-yl)-2-cy«no-3-o»<o.N.phenyi. 

2<y aro.3-(7.hexyto-ycar wny i- 1 ,4-d.hydro- 1 ^ 

^Jwoo'^thoxycarbonyM 

propanamide; and u 
N-(3<hloro-phenyi).2-cyano-3-(7-etho«ycarbonyl- 1 .4-d.hydro-l .phen y ...ndeno( 1 2.cloyra20i.3-yl>-3-0*0- 

propanamide. 

a 

Example 14 

Glycine methyl ester hydroch.or.de (0.7 g> suspended .n anhydrous ace.on.tn.e ,250 mi> .s treated *th 
20 triethyiamine (0 56 g) under stirring at room temperature To the suspension first 3-<7. C art>c.*y...4-d 1 hydro- 

bodiimide (1.25 g) are added. The reaction mixture .s kept under st.rr.ng a. room temperature for ^ hou s 
Snd Then is bastfed to pH 8 by adding dime.hy.am.noe.hano.. The preap.ta.e is ...tared, washed wrfh 
acetonitrile and then eliminated. The organic solution is concentrated in vacuo to a small volume, diluted 

25 with water, acditied to pH 2 with IN HCi and then bas.fied to pH 8 w.th -.N NaOH. The obtained precprtate 
Ts filtered washed w.«h water, dissolved .« chloroform and washed w„h IN HC and then w.th water unt,l 
neutral. The organic solution .s evaporated -in vacuo to dryness and the res.due is punf.ed over a S.O, 
column using CHCi, methanol 9010 as e.uenF Final crys.a.l.zat.on from CH-Ch ethyl acetatt y-e.ds V2.g ol 
pure V[^ W ^ 

M methyl ester. 

By proceeding analogously the foilowmg compounds can be prepared: 
N-[1 .4-dihydro-l.pheny.-3-(2.pheny.carbamoyi-cyanoacetyi)- .ncenol. 1 ^.Opyra^ol^-y.lcarbony.-L-a.an.ne 

phenylalanine methyl ester: „,,h„„..i 
N-{ 3.(2.(4.fluorophenylcarbamoyl)-cyanoacetyi]-i.4-d 1 hydro-i-oheny.-.noeno[l.2-c!pyra Z oi-7-yl} carbony.- 

qiycine methyl ester; and 

40 N.[1.4-dihydro-1-phenyl-3-<2-phenylcarbamoyl'cyancacetyi)-.ndeno(i.2-c]pyrazol-5-yi]carbonyi-. 3 .yc.ne 
methyl ester. 
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Example .5 

N.fl4.D,hydro-l-pheny|.3-(2.phenyicarbamoyi-cyanoacety.Hn a eno[l2<!pyra 2 oi-7-yllca,,ony.-gi y c.ne 

methyf ester (O SS fl , « suspended , , % KOH soM.on ,n 95 emano. ,22 3 ^ ^^^zT'. 
at the reflux temperature for 30 minutes. After cooling the reaction mature « acd.hed to pH 2 with 23 . 
HcHnd then diluted w,m .ce water. The prec.pi.a.e .s filtered -asr-ec w.th water and .hen crysta... ed from 
CH^ethano. to y.«U 065 g of pure N(. 4.d,hydro.i.pneny 1 .3,2. e heny,,a,Damoy.-cyanoace«y.»-,ndeno. 
{1 ,2-clpyra20l-7-yl]carbony I glycine 

Bv proceeding ana.ogousi y the following compounds on Co pupated 
N.[14Kl.h y droO-phen y iO-<2-phenylcarbamoyi-c y anoace.yiHnoeno[..2<:pyrazo.-7-y:>carbonyi.L-aian,ne 

N. 1 4-d.hydro- 1 . P heny|.3-<2.phenyicarbamo y i-c y anoacety i)-naeno[ 1 2 c ]py razoi- 7- y . Icarbcny i-L-euc.ne. 
N-{r4.dih y dro..-phenyi.3-i2.phenylcarbamoyl-c y anoacetyi)-.rdenoii.2T.]p y ra20i-7-yi]carbonyi-L- 

N^S^Zorophenv 

glycine, and 



n :» r> 
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N-(1.4^ihydro*l*phenyl*3-i2-p»i«nyicaft)*mov'*cv* n cacetv»»-'nrj^rv.| t «>:jpy»azo»-5-yi}ca»t>ony»" glycine 



Example 16 

6-Totylamino-mdan-t-one m p 202-204 * d*J4 2 g> <s reacted w.m d.ethyt opiate (20 5 g) m anhydrous 
•thanot (125 ml) containing sodium etho*ide (3 ^> gt under stirring m .nert atmosphere at room temperature 
foe 2 houri The reaction mixture is diluted w.th .ce water and extracted w.th hexane The aqueous phase is 
acidified to pH 3 with N HCl and extracted with ethyl acetate The organic solution is cashed with water, 
until neutral and then is evaporated to dryness m vacuo to give crude 2'ethoxa)yi-6-tosyiamino-.nda^-i-one 
which is reacted with phenylhydrazme (1 65 gpn acetic acid '60 mi) at 60 *C for 2 hours The reaction 
mixture is diluted with .ce water and the precipitate is filtered, washed w.th water, dissolved »n CHCii and 
evaporated to dryness m vacuo. Purification over a SiOj column using hexane ethyl acetate 7 3 as eiuent 
yields pure 1 .4-dihydro"-ph^i-7- tosyiamino-indeno[i..2-c]pyrazote-3-carboxyiic aod. ethyl ester (3 3 gi. 
which is reacted with acetonitnle 02 mil m anhydrous dioxane (50 ml) m the presence of 50 •'• sodium 
hydride (11 g> under stirring at 60* C for 4 hours After cooling the reaction mixture is diluted with ice water 
and acidified to pH 4 with citric acid The precipitate is extracted w.th ethyl acetate, washed with 5 % 
NaHCOi aqueous solution and then with water By concentration to a small volume in vacuo the product 
crystallizes. The precipitate is filtered and washed with ethyl acetate to yield pure >0 ^dihydro*t-phen v i-7- 
tosylamtno-indenoll.2-c]pyra20i-3-yt)-3-oxo-oropanen.tnie (2 1 g). which .s reacted with pnenyl .socyanate 
(0.55 g) in dimethylformamide (15 mi) m the presence of tnethyiamme (0 65 mi) at room temperature for 30 
minutes. The reaction mixture is diluted with .ce water and acidified to pH 2 w.th 2N HCl. The precipitate is 
filtered and washed with water until neutral Crystallization from chloroform ethanoi yields 2-cyano-3-( 1 . 4- 
dihydro-1-phenyl-7.tosylamino-mdeno(l.2<]pyrazol-3-ylV3-oxo-N-pheny|.propanam.de (2.3 g). which is 
treated with methanesutphonic actd (1 1 ml) in the presence of an.sole (1 3 ml) under stirring at 50 C for 20 
hours. After cooling the reaction mixture »s diluted w.th .ce water and the precipitate is filtered and washed 
with water until neutral. Crystallization from CHiCi; methanol yields l 2 g of 3-(7.aminp-1.4-dihydro-l- 
phenyl-indenoIl,2-c]pyrazoi-3-yO-2-cyano-3-oxo-N-phenyt-propanamtde. 

By proceeding analogously the following compounds can be prepared 
3-<5-amino-i .4-dihydro-t -phenyl^ 
3.(7.amino-M<Jihydro-l -phony l-.ndenop^ 
3.<7-amino^>dihydro--i -phenyl 
and 

3-(7-amino-M-dihydro-i-phenyi-.naeno[i 2-c]pyrazoi-3-yi>-2-cyano-N-«3-tr!f! u cromethyi-phenyi)-3-oxo- 
propanam.de. 



3-<7-Ammo-i 4-dihydro-i-phenyi-.ndeno[i.2-c]pyrazoi-3-yi)-2-cvano-3-o-o-N-chenvi-oropanamide 0 1 g> 
dissolved m annydrous dimethylformamide (70 mi) containing pyridine *i mi» *s reacted with ethyl oxaiyi 
Chloride (0 7 g> under stirring at room temperature for 6 hours. The reaction mature .s diluted w.tr .ce water 
and acidified to pH 4 w.th citnc acd The precipitate .s filtered ana *asnec wun water Crystal-canon from 
CHClj ethanol yields i i g of 2-cyano-3-i7-ethoxaiyiam.no- 1 4-3ihydro-i-onenvi-mdeneIi 2-clpra-*oi-3-y»>-3- 
oxo-N-phenyi-propanamide 

By proceeding analogously the following compounds can be.preoared 
2-cyano-3-(5-ethoxalyiam.no-i 4-d.hydro-i-phen y i-.naeno[i 2-c]pyraici-3-vU-3-cxo-N-onenyi-L- -.oanamiae. 
2<yano-3-(7.etho*aiyamino-l.4-dihydro-^^ 
propanamide: and 

N-(3-chloro-phenyi)-2-cyano-3-i7.ethoxaiylamino-r4-dihydro-t.chenyt..nr:rP':ii 2-c;pvrazoi-3-yn-3-o»o- 



?5 



Example 18 

2-Cyano-3-(7-etho*aiytam.no- 1 4-dihydro- 1 -ohenyi-.nfleno( i 2-: cvajoO- / •o-N-pnen v i- 

propanam.de M 1 gi .s treated with i % KOH sou '.- « 95 % etn.iroi . 34 .!.iut«d w.m 95 °* *tnanc» 

<50 mo under st.mng at room temperature lor 3 *oms Tno ro.n->:r "V*.^ =s • "i ...ntratod vacuo to j 



a r> h 



onooy no 
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,m.« volume ind then «tuted w„h .ce water and K ,d.i.ed to pH 4 « ace. Th, P ,*c.p.,..e .i > Mered 
„ d #MNKl . *,m water Crystan-zation "om CHCi. ethanoi yield, 0 65 •? C 2-ry.ro.Ml 4.cM.y0ro.7. 
0««i«iT».no-l-ph*nyi--deno[l.2-clPvr»iOi-3-yl)-3-o.o-N-ph«r.yi.pfOpan8ni,flo 
Bv proceeding analogously me following compounds car m prepared 
2<yano.N.<4.liuoro.phenyi.O-<i.4.* W ^ 

N°3<nZo-p'"enyl).2.Cyano-3-M .4-a,n y *o- *-o .aiam.no- t-pnenyl-mdenol I 2-c ] Py ra«)l-3.y.>-3-oxO- 
2-cyano-3< 1 4.<>,hy^o-5-o«aiam,no. . -prer ^.ndcnot » 2-r !c,ra;o..3-yi>-3-oxo.N. P henyi.propan»m,de. 



Example 19 

3.,7.Amino-14-cl.hydro-1•pheny|.,nc^eno[1.2-c:pyra^ol-3-yl)•2-cvano•3•o.o•N.p^enyl•propanam.de II g) 
dissolved ,n anhydrous tetrahydroturan ,23 mn <s reacted with succinic anhydr.de (0 71 g) at the reflux 
temperature under st.rr.ng for 3 hours After cooling the react.on m.xture is diluted w.th ™ 
precipitate .s filtered and washed w,th water Crysta11.2at.cn from CHCI, methanol y.eids 0.75 g of 
CVbOxy-propanoy.am,noH4-dih y dro-W^ 
propanamide 

Bv proceeding analogously the following compounds can be prepared 
3H5.(3<arboxy-p^^ 

prooanamide; and „ Kt . 

3.[7.(2<arDOxyacetylam.no)-i.4-d.hydro-i-ohen y i-.ndenoli.2-c!pyra20i-3-yil-2-cyano-3-o».o-N-pheny|. 

propanamide. 



30 
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Example 20 

5.Ten.butoxycarbony|.i.4.d.hydro-i-phenyi-.ndeno(i.2-c]pyrazoie-3<arboxyiic acd ethyl ester (11 g>. 
prepared according to Example 16. is treated under stirring w.th tr.fluoroacetic acd 030 *»> * «*" 
temperature for 3 hours The reaction m.xture is diluted with ice water and the precp.tate .s filtered and 
washed with water until neutral. Crystallization from .sopropanol y.eids 3-ethoxycarbon y i-i.4-d.h y dro-i- 
P heny.-.ndenoti.2-c]pyra 2 ole 5'carboxy.ic acd (8 4 g,. wh.ch is reacted with th.onyl chloride <5j> ml) .n 
anhydrous dioxane (90 ml) at the reflux temperature for 2 hours. After coo.ing the soiut.on ,s ^aporated to 
dryness m vacuo and the residue. 3.ethoxycafbony|.l.4.dih y dro0.phen y i-.ndeno[i.2-c]pyr«oie-5<arbonyi 
chlionde.Ts delved .» anhydrous d.g.yme dOO ml, and added dropw.se. under inert ^"P h *»- » * 
stirred solution of lithium tr.-tert-butoxyaiuminum hydr.de H5.4 g) m anhydrous d.glyme 90 ml i« such a 
lay a, to maintain the temperature between o*C and 4'C The react.on mixture is a.lowed to *ac > at 
about 0*C under st.rr.ng lor t hour and then .s diluted w.th ,ce water, acd.fied to pH 1 w.th 23 . HCI and 
extracted with ch.oroform. The organ.c solution ,« washed *.th water and 'hen evaporated to , d ron e s « 
vacuo The res,due -s purified over a SiO: co.umn us.ng hexane ethyl acetate 7 3 as eluent. Crystallization 
i^n-CH 2 Cl2.sopropyi ether y.eids pure i.4-d,hydro-5-hydroxymethyl-l-phenyiMndeno l.2-c]pyrazoie-3. 
carbe.<ylic acid ethyl ester (3.8 g). which .s reacted w„h 2-methox V ethoxymethyi ch.or.de 2 } g « 
memyiene ch.or.de «0 mi) ,n the presence 0. d.isopropy.e.hy.am.ne <2 96 mil at room temperature for 20 
TheUt-on m.x,ure is washed .n a separator, funnel firs, w„h 5 % Na^HPO. so.ut.on and then «* 
water un,„ neutral. The organ.c phase « evaporated .0 dryness .n vacuo and the residue .s «Y><"«^ 
isjorooyl ether to yield i.4^ihydro-5.(2-methoxyemoxymethoxy)methyi-t-phenyl-.ndeno(t.2.c]pyra.ole-3 
Xy'ic acd ethy'es.er ,4 65 g,. which ,s treated w.th KOH ,0.4 g, ,n 95 % 

at 45* C for 40 minutes. The reaction mixture -s then diluted w.th .ce water and acidified to pH 4 with 1 c.tnc 
acd The precipitate .s filtered, washed w.th water until neu.ral and dried * vacuo at 80 C to yield i.e- 
dihydr0.5-(2-methoxyethoxymethoxy, meihyM-pheny...ndeno(l .2-c]pyrazoie-3-carbc.y..c acid ,3J5 1 g) 
«hih „ d.sso.ved ,. anhydrous d.oxane ,50 mi, and reacted w„h oxaiy. cior.de 9 m„ n 
d,me«hyiformam,de M, mg, at room temperature -or . hour The react.cn m,„ure .s evacuated •»*»«•«» 
,n vacuo and the rescue, crude ,.4*,h V dro-SH2-memo.y«r*-ym^ 

pVSoteO-carbonyi cmonde. ,. dissolved ,n anhydrous „o.ane ,50 m.. v-1 ■,,,:o.'. -or - nout und»- 
i.ng a. room lempora.ure with the ca.ban.on ob.a.ned r,y treatmon, "'^^^ 

50% sodium nydr.de .0 6 g. ,n anhydrous d.cano lUO m., The react:-. •• - ' ■""•o" ™ 

waie. and acidified v, cH 3 «ith 2N HC: ..... n 

flOOOllM 
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The precipitate .S filtered, washed *.tn *at*r ar«J crystalled from CH Cl. .sopropanol to y.e»d 2<yeno.3- 
( 1 4^hydro.5-<2.metho«yetho* ymetho* y imethy i- 1 -phenyl-ndenof 1 2< ]p y raioi-3-yl)-3-0«0-N^hjny|. 
propanamide 0 5 g». wh.ch .s suspended under st.rr.ng .n methanol <8O0 mi) containing 37% HO id ml) and 
heated at 45* C for 20 hours After cooling the reaction mature .s concentrated in vacuo to a small volume 
and d.luted w.th .ce water The prec.p.tate .s tutored and washed with water until neutral Crystallization from 
CHiCli methanol y.elds 1 05 g of 2-cyanovMI 4.d.h V dro-5-h V drox y mem y i.t.phen v |. ( ndeno(1 .2<Jpyr«ol-3- 
o*o-N*phenyi-propanamide 

Bv proceeding analogously the following compounds can be prepared 
2<ya^W14*ih>dro.7.hydio^ 
2*yaiuH^4.|luOrO'Phen 

propanamide; and 

N-(3<hloro-phenyl)-2-cyano.3-< 1 .4*d»hydro*5-hyd.oxymethyl- 1 -pheny l-.ndeno[ 1 .2-c]pyrazol-3-yl)-3-oxo. 

propanamide. 



29 



30 



35 



Example 21 ^ 

3-<7-carboxy-1 4-dihydro-1-phenyl-.ndeno(1 .2-c]pyra20l-3-yt)-2-cyano-3-o>o-N-pheny|.propanam.de<1 6 
a\ dissolved m anhydrous aceton.tr.le (100 ml) .s reacted with NN-dimemyiaminoethanoi (0 73 g>. m the 
presence of dicydohexylcarDod.im.de <i.i2 g) and 4.dimethyiam.nopyr.d.ne (0.265 g). under sttrnog at 



The 



presence of dicyciohexylcarbod»»m« 
room temperature for 24 hours. 

The precipitate is filtered off and the organic solution is concentrated in vacuo to a sm all volume 
residue is diluted with water, acidified to pH 2 w.th N HCi and then bas.f.ed to PH 8 ™m N NaOK The 
precipitate is filtered and punfied over a SiO: column using chloroform (methanol) 30% ""f H ™™™ 
as eluent The recovered product is dissolved in dimethyiformam.de (20 mi), acidified to pH 2 w.th 2N HCL 
diluted with water (50 ml) and then basified to pH 8 with 2N NaOH. The prec.p.tate is filtered and washed 
with water to yield 0.4 g of 2-cyano-3-(l.4^ihydro-7.N.N.dimethyiam.noethoxycarbonyi-i-phenyl-.ndenoll.2. 
clpyra20l-3*yl)-3-oxo-N-phenyi-propanamide. 

By proceeding analogously the following compounds can be prepared: 
2-cyano-3-(1.4-d.hydro.5-N.N.d.methyiam.noethoxycarbonyi-l-pheny|..ndenoli 2-c]pyrazol-3-yl)-3-oxo-N. 

phenyi-propanamide; 

2<yanoO-(14^ihydro.7-morpholinoethoxycarbony|.1-phenylHndeno(i.2<lpyrazol-3-yl)0^xo.N.pheny|. 
propanamide; and 2-cyano-3-(7.N.N-dimethytam.nopropoxycarbonyt-t.4-d.hydro-t-pheny|..ndeno(t.2<h 
pyra20l-3*yl)-3-oxo-N-phenyl-propanamide. 



40 



45 



Example 22 

2-cyano.3-(14-d.hydro.5-h y droxymethy|.l-phen y i-.ndeno (t 2.c]pyra20l-3-yi)-3-oxo-N-phenyi-pro- 

panamide (1.1 g) is reacted with succ.n.c anhydride (0 8 g) <s anhydrous pyridine (40 ml) under stirring at 
45' C for 20 hours. After cooling the reaction mixture is diluted m .ce water and the prec.p.tate -s t.itered 
and washed with water. Crystallization from CH : dr isopropanoi y.eids 0 85 g of 3-[5-<3-carooxypro. 
panoyloxymethyi)-i.4^.hydro.l-phenyl-indeno(l.2-c]pyra20i-3-yl]-2-cyano.3-o-ro-N-phenyi-propanam 1 de 

By proceeding analogously the following compound can be prepared: 
3-{7.(3-carboxy.propanoyloxymethyl)-1.4-d.hydro-l.phenyl-.ndeno(t 2.c]pyrwoi.3-yi]-2<yano-3-'--o-N. 

phenyl-propanamiae 



so Example 23 

Tablets, each we.gh.ng 150 mg and conta.n.ng 50 mg of active ^osur^ :an oe manufactured as 
follows: 



55 



9 5 H 
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Composition dor to 000 tablets* 



2<ytno-3^ M-o.hydfoM -phenyl^ 
Lactose 
Corn starch 
Talc powder 

Magnesium stearate 



500 g 
710 g 
238 g 
38g 
18 g 



20 



2-cyano.3-<t 4^.hydro^-phenyHndeno|i^ ,actow ha,, f' 

the com starch are mixed: the mixture .s then forced through a sieve of 0 5 mm openings. Corn starch (18 
e) is suspended m warm water (180 mi) The resulting paste is used to granulate the powder The granules 
are dried comminuted on a sieve of sieve sue i 4 mm. then the remaining quantity of starch, talc and 
magnesium stearate is added, carefully mixed and processed into tablets using punches of 8 mm diameter. 

By proceeding analogously, tablets can be prepared having the same composition, but containing, for 
example, as active substance one of the following compounds: 
2<yano-N.<4-fluoro-phenyl)*-[H^^ 
■2<yario-N.W.IIuoro-phenyiM 

and . 
2<yano-NH4-Huoro-phenyl).3-(1.4^.hydro-7.r^ 

V: 



2% 
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Claims 

1 . A compound of formula (I) 




COCH 



in 



wherein 

X represents: 

a) a 



-CH- 

i 



50 group wherein R* ts hydrogen. C-C* alkyi or a 



55 



-N 



group wherein each of R and R' independently .s C--C* aikyl or R ano R tan*., together with the 
nitrogen atom to which they are linked, form a heterocyclic ring which >s selected (-cm N-pyrrohdmyi. n- 



9 :> o 



DOOOH-59 



(CU990 DERWENT PUBLICATION 



EP 0 347 773 A1 



to 



pipefUinyl. he-ihydfoaidpin-l-yi. thiomorphonno. mofphouno and pipendmo and which is unfubitituted Of 
tubatituttd by C -Ci alkyi; or 

b) an oxygen atom or a -StOu- group, therein n .s wo t or 2; R- represents C-C 4 alkyl. pyftfyl or 

phenyl, the phenyl be.ng unsubst.tuted or subst.tuted by one or two subst.tuents chosen independently from 

halogen, tnfluoromethyl. C-C. atkyi. C-C* alkoxy. mtro. ammo, formytam.no and C;-Ci aikanoyiam.no; 

each of R* and Rj is ndependentiy 

a ) hydrogen, hafogen C- -C* atkyi or tnfluoromethyl; 

b\ hydroxy. C -C* alkoxy or C. or C* alkenyio*y; 

C ) nitro. amino, formyiammo or C;-Ci alkanoylamino. 

d ) di(C*-C< alkyOamino or a 



15 



>1 



whe'em R' and R* are as defined above; 

e') CHjOH. CHO. COOH or C:-C; alkoxycarbonyi. 

20 '> a 



-COKBCH-COG*, 



25 



20 



group wherein R d is hydrogen or C-C* alkyl and R c .s hydrogen, phenyl or the side-chain of an «- 

aminoaod; 

9)a 

-NHCOCH-NH, 



js group, wherein B e is as defined above; 
h) a 



40 



0 

it 

■CH,P 



OB 



'OR 



a -CH a OCO(CH 2 ),,COOR or a -NHCO(CH,) B COOR group, where.n n is as defined above and R is hydrogen 

or Ci«C« alkyl: ^ -- AiJ 

k'l a -CH-N-Ofl'. group wherein R • is hydrogen or a -CHjCOOH group. 

,"> a *CH ■ N-NH-R ; group wherem R, .s hydrogen. -CH ; CH : OH. C: or C, alkoxycarbonyi or a -(CH ; ) 0 -R , 

group wherein p .s 1 or 2 and R i -s COOH or C 2 -C; alkoxycarbonyi: 

Da 



50 



-CB-H-N-CH-N 



55 



group wherein R and R are as defined above; or 
m>a 



960 



9000P1159 
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group wherein R and R are as defined aoove. or 
n ) a C;-C> aikoaycarbonyt group substituted by a 



'R 1 



f5 group, wherein R and R* are as defined above; and 

Q represents hydrogen, carboxy. C 2 -C7 alkoxycarbonyl or a 

-CON 



2$ 



group wherein R. represents hydrogen or C-C :3 alkyt and R„ represents C-Cji alkyl. a 



>V -CH-COOR 
i 

*. 

30 group wherein R and R, are as defined above or a -<A )m -R, group where.n m is zero or 1. A is a C-C* 
alkylene chain and Ri is 

b") pyridylunsSituted or substituted by one or two subst.tuents chosen mdependently from halogen. C- 

55 ?)X»T^•M2 , o''**»« u «* , by one or two substituen.s .ndependently ^osen 'rom halogen. 
OVC-C, alkyl. C.-C* alkoxy. am.nc. nitro. formyiam.no. C 2 C aikanoylam.no. d.<C-C* alkyliam.no. 
hydroxy. CH : OH. COOH. C:-C> alkoxycarDonyl. formyioxy. Cj-Ci alkanoyloxy and a 

-CH,-N 

R" 

45 group where.n R' and R' are as defined aoove. 

d") 2-thienyl, 2-furyl or 1-(C"C« alkyi)«pyroi-2-yi; or . . „ . 

•') a heterocycfic r.ng which .s selected from 2-pyr.m.nyi. 2-ih.uoiyi and 3-so.azoly. and wh.ch „ 

unsubstituted or substituted by C«*C* alkyl; 

and the pharmaceuticaily acceptable salts thereof. 
50 2. A compound of formula ID according to claim i . wnerem X .s 

a") a 

-CH- 

i 



55 



group wherein R . is nydrogen. C -C» aiky 1 or a 

9000fl59 
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s 

s 

group wherein each or R" and R* independently is C- or C; alkyi or R" and R". taken together with the 
nitrogen atom to which they are linked, form a heterocyclic ring which is selected from N-pyrroWinyl, N* 
piperannyl. morpholino and pipendino and which is unsubstituted or substituted by methyl: or b") oxygen or 
t 0 a -S<0)„* group, wherein n is as defined above: 

R* represents unsubstituted pyndyi: or phenyl unsubstituted or substituted by one or two substituted! 
chosen independently from halogen tnfluoromethyl. C-C* aikyi. C*C* alkoxy. nitro. amino and Cj-Ci 
alkanoylammo; 

R: and Rj each independently is 
rs a") hydrogen, halogen, hydroxy COOH, CHO. CH ; OH. CFj. C:-C? alkoxycarbonyl. nitro. ammo. C«-C« 
alky I. C-C* alkoxy or a 



-R 1 1 V 

20 « 



25 



group wherein R" and R >v are as defined above; 
b*)a 



-C0NH£H-CC0R 



C d 



30 group wherein R d is hydrogen or C.-C* alkyi and R c is hydrogen, phenyl or the side-chain an a-amino-acid 
as defined above: 
c*)a 

w -NHCO^H-NH 2 



group, wherein R. is as defined above; d*) a -CH;OCO(CH 2 ) n COOR d or a -NHCO(CH 2 ) ft COOR<, group. 
40 wherein n and R* are as defined above. 

e" ) a -CH-N-OR. group, wherein R. is hydrogen or a •CH : COOH group; 
f*)a 

-N-CH-N^ 

R 



M group wherein R" and R' v are as defined above, 
g") a Cj-C« alkoxycarbonyi group substituted Dy a 



a 1 • 



\r iv 



group, wherein R* and R"* are as detmed aoove. 



962 



9000U59 
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0 represents hydrogen. C.-O aike-ycarbonyi € or a -CONR ,R D group wherem R , .$ hydrogen or C-Ci 
alkyl and R © »s C -C* aihyi a * ^ 

CH-COOK, 



to 



group therein R, is hydrogen or C.-C* atkyi and R c is as defined above, or a-(A ) m -R 5 group wherein m is 
zero or 1. A is a C«-Cj alkyfene Cham and R ? >s: 

a w ) unsubstituted pyndyi. or phenyl unsubstituted or substituted by one or two substituted* chosen 
.ndependently from halogen. CF,. C-C. alky). C -C* alkoxy. n.tro. CH ? OH. COOH. dWC'-C* alkyl)amino. 
hydroxy, formyloxy. C;-Ci alkanoyloxy and a 



*' 9 9 

1 ^»» 



20 group wherein R" and R w are as defined above; 
b*) 2*thienyi or 2*furyl; or 

c") a heterocyclic ring which ts selected from 2-thia20lyi or 3-isoxazoiyi and which is unsubstituted or 
substituted by methyl; and the pharmaceutical acceptable salts thereof. 

3. A compound of formula (I), according to claim 1. wherein X is oxygen, sulphur or a 



25 



30 



group wherein R * is hydrogen, methyl or a 



-CH- 
I 

R 4 



as 



40 



group wherein R" and R' v are as defined above; 

R, represents phenyl unsubstituted or substituted by a substituent selected from nitro. halogen. CF 3 . C-Ci- 
alkyl and Ct-Ci alkoxy; each or Rj and Rj independently is 

a' ') hydrogen, halogen. COOH. CHO. CH 2 OH. Cr-C* alkoxycarbonyi. CF,. n.tro. ammo, hydroxy. C--C* 
alkyl. O-C* alkoxy. or a 



-CH 2 -N 



R * ' 1 
_ tv 



50 group wherein R" and R ,v are as defined above 
b" *) a 



-CCNHCH-CCCR' 



35 



group, wherem R , is hydrogen or C *C» aikyi ana R, is as oefmed apove 



9G3 
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-NHCCCH-NH, 

k 2 

c 

group wherein R, it as defined above. 

d* * ) a -CM^OCOcCH^uCOOR'a or a -NMCO(CH : ) n COOfl 4 group, wherem n and R « are ai defined above. 
•">■ 

' ' ' 

-N-CH-NC 

group, wherein R" and R w are as defined above; 
f * * ) a Cj-C* aikoxycarbonyl group substituted by a 

N R IV 

group, wherein R' and R ,v are as defined above: 

Q represents hydrogen. C 2 or Ci aikoxycarbonyl or a -CONR ,R 0 group wherein R , is hydrogen or C -C* 
aJkyl and R - b is C^C* alkyi. a 

-CH-COOR. 

*. 

group wherein R g and R c are as defined above or a -<CH 2 ) P -R \ group m which p is zero. 1 or 2 and R s »s: 
a v ) unsubstituted pyndyl; or phenyl unsubstituted or substituted by one or two substituents chosen 
independently from nitro. halogen. CF,, C-C* alkyi. C-C. alkoxy. CH : OH. COOH. dilC- or C 2 aikyl) amino, 
hydroxy, formyloxy. C:-C* alkanoyioxy and a 

R' ' ' 

group wherein R* and R' v are as defined above; 
b v ) 2-thtenyl or 2-furyl; or 

c*) a heterocyclic ring which is selected frtjm 2-thiazoiy: or 3-tsoxazoiyi and which .s unsubstituted or 
substituted by methyl; and the pharmaceutical^ acceptable salts thereof 

4 A compound according to claim 1 selected from 
2<yano-3-(1.4-dihydro-l-phenyl*indeno(i.2-c]pyra20l-3-yi)-3-o*o-N-pnenyi-pfOoanamide; 
2-cyano-3-(7-fluoro-l ,4-dihydro-l -phenyi-indenoO 2<]pyra20i-3-yi>-3-oxo-N*phenyi-propanamide. 
2-cyano-N-(4*fluoro-phenyi)-3-( t rU-fiuoro-phenyij- 1 .4.dihyr"o-naeno( i .2< ]pyra2oi-3-yi]-3-oxo-propanamide. 
2-cyano-N-(4-Huoro-phenyl)-3-(1.4-dihydro-7-methyl-i-pnenyi-.ndenp(t 2-clpyra20i-3-yD-3-pfO-pfOpanam.de; 
N-(3-chloro-pheny!)-2-cyano-3-(1-(4.Muoro*phenyl)-1.4-dihydro-naeno(t.2*clpyra20i-3-yl)*3-oxo- 

propanamide; 

2<yano-N-(4-fluoro-phenyl)-3-(t.4*dihydro-i-pher'vt*'"deno(i.2-c-iPvra2ot-3-yi)0-0'<o*oropanamide. 
N-<3-chloro-phenyi)-2-cyano-3-<t 4-dihydro-v-phenyi-ndeno(i 2-c:pyrajci-3-vi>-3-o<o-oropanamide. 
2<yano-3Mi.4-dihydro-4?memyi-i-phenyi-indeno(t7-clpyrajoiO-yi»-3-o»o-N-pr»onvi-propanamide. 
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to 



'5 



20 



2<ymO-3-(1 4*hydro.7.m«lhyM-^ 

fH2<ya*h3^i4*.hydro.l.pheny^^ Mt " ; 
NK2<yano-3-<i .4-d.hydro-i -ph«n y i.indano{ 1 .2-cJpyrwoi-3-yl)-3*OMO-propanoyt)^lyCin«. 
2«yano*3-o«o-3-< 1 -phenyl. 1 H.b«n*oth.enot3.2-c]pyr aiCl-3-yihN-phenyi.propanam.de: 
2«yano*M4-lhioro^nyii*w^ 

2<y«no.N-<4.nuOf o-pnenyi>-3-[ 1 *<4-f luoro-phenyl)- 1 M-beniothienoI3.2-c]pyr«ol-3-yll-3<*o-prop*i«mid#: 

2<yano-NH4-«uOfO-phen y i>.3.(7.f luoco- 1 4-d.hydro-l -phenyl-.ndeno( 1 .2-c Jpyf «oi.3-ylh3^xo-prop«n«mKj#; 

3^7.am.n<H.4^ihydro*l-pheny|..ndeno(^^^ 

2<yarK*M5*thoxycart>onyM.4.d^ 

N^l>dihydro-i.phenyl-3.<2.phenyica^^ 

"Jcyano^ 

2<yano-3-0.4*ihydro-7-N.N^ime 

phenyl*propanamide: , - 

3^HertbutyM*dmydroo-p^ 

propanamide. 

and the pharmaceuticaiiy acceptable salts thereof. 

5. A process for the preparation of a compound of formula (l). or a pharmaceuticaiiy acceptable salt 
thereof, according to claim 1. the process comprising: 
a) reacting a compound of formula (M) 
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30 




(ID 



35 



wherem 



X. R,, R 2 and R, are as defined m claim 1 and carboxy of a reactive der.vative of a carboxy group. 
40 with a compound of formula (III) 



45 



(III) 




wherein 

so Q' is as Q defined in cta.m 1 except carboxy. so oota.n.ng a cpmpouno of formula .1). wherein Q .s as 
defined in claim i. except carboxy; or 

b) reacting a compound of lormuia (IV > 
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COCMjCN 



(IV) 



20 



wherem 

X. R'. Rz and Rj are as defined m claim i. with a ccmocunc formula (V) 
Ra-NoOO (V) 

R^Ts defined in claim i. so obtaining a compound of formula (I) wherein O .s a -CONHR D group, wherein 

R b is as defined m claim i or 

c) reacting a compound of formula (VI) 



25 



30 



35 




COCH 



(VI) 



so 



wherein ■ 

X. R-. R 2 and Ri are as defined m claim i and 2>sa reactive derivative c» a caroo»y .^rouo. w.t. a 

compound of formulaiVH) 



(VII) 




wherein 



R, and R ft are as defined .n ola.m t so .obtaining a conpotrd .;t formula • » wnere.r 
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Q is a 
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-CON 



group, wherein R, and R., are as defined >n claim i or 

d) hydroiysmg a compound of tormula (I). wherem O'jaCrC- aikoxycarbonyi or 



20 



2S 



-CON' 



^CK-COOR 



group m which R. and R c are as defined .n cla.m 1 and R .s C-C, atkyi. so as to obta,n me corresponding 
compound of formula (I), wherein Q is a tree carboxy group or a 

-CON^ a 

>CH-COOH 
I 



group, in which R, and R c are as defined .n cla.m 1. and. ,f des.red. converting a compound of formula (I) 
30 ,mo another compound of formula (I) and or. .f des.red. converting a compound of formula into a 
pharmaceutical^ acceptable salt and or. ,f des.red. converting a salt .mo a free compound, and or, .f 
desired, separating a m.xture of -somers of a comp i 'nd o( formula (I), .nto the s.ngle .somers. 

6 A pharmaceutical compos.t.on contain.ng a pnarmaceutically acceptable earner and or diluent and. as 
an active principle, a compound of formula d) according to claim 1 or a pharmaceutical acceptable salt 

'^T'a compound of formula U) o- a oharrr.aceuticaily acceptable salt thereof, according to claim t. for 

use as an immunostimulant agent • 

8. A compound of formula (I) v salt the-ect accorcng to da.m 7. lor use .n the treatment of an acute or 

chronic infection of bacterial or jnarv-Qn „. _ 

9 A compound of formula .ii :. sa« -refect according to claim ,. for use in the treatment of a 



40 9. A compound of formula 
neoplastic disease 

10 Use of a compound of 
medicament for use as an .rr.mur'cstirr.i.ia'-t *S* r 



neoplast^disease^^^^ ^ ^ ^ ^ ^ ^ as def.ned m c:a.m 1 ,n the preparation of a 
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